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a Message from 


the Magellans 
of the Test Tube 


HE Magellans of Chemis- 
try, the Adventurers of 
the Test Tube, are writ- 
ing history with their 
achievements. But more 
than that, they are em- 
blazoning a message of 

profound significance for all who are interested in human 
advancement .. . especially for those men and women who 
hold the destinies of tomorrow’s men in their hands. For 
they gain their sometimes astounding results, not through 
the discovery of new basic materials, but through what 
they do with the old. 

There is little difference between the inborn capacities 
of the brightest boy in school and the boy at the foot of 
the class. The great difference lies in the way the “raw 
materials” of achievement are organized in one boy, and 
disorganized in the other. And this in turn is largely the 
result of the influences that are brought to bear on a 
youngster during his formative years. Any teacher who is 
worthy of the name knows this, and his greatest concern 
is that he use every means possible to fan into flame the 
spark of achievement that slumbers in the breast of every 
mother’s son. Instructors in mechanical drawing find a 


ready inspiration in the drawing instruments used by their ~ 





pupils. Finely made drawing instruments are an inspira- 
tion in themselves. Their careful use cannot but train the 
youthful mind in accuracy, in discrimination, in distinc- 
tion between good work and shoddy. Drawing instruments 
have been the instruments of many of the “immortals” 
who created our industrial America. They are the touch- 
stone that fires the imagination which in turn lifts the 
horizon of ambition and gives a boy the realization he 
can aspire to new heights of achievement. Shall not each 
lad’s drawing set be chosen with the greatest of care? 
What it may be worth to him in later years will outweigh 
its cost many times over. 
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IE WARTIME ISSUE OF THE 
‘SCHOOL SHOP ANNUAL 


Last year’s ANNUAL was partly devoted 

to defense training. At that time many 
fericans still felt that our entry into the 

conflict could be averted. Since 

due to the dastardly deeds of a 

tion that continued to loudly proclaim 

its love for this country until the very day 
af ls treacherous attack on Pearl Harbor, 


ense training has become training for 


wat service. 
In this issue, then, this type of training 
as been strongly emphasized. School sys- 


Ms doing outstanding work in training 
en who are to prepare America, its army, 
avy , and air service with equipment and 
lunitions for a victorious war, have con- 
tributed descriptions of their methods of 
tandling the job. Others have contributed 
gourses of studies, and shop layouts, all of 
which, it is hoped, will prove helpful in 
asisting the schools in doing a better and 
more efficient job of the task that con- 
fronts them. 
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ERSATILE and flexible . . . this combination sander is 

today operating in hundreds of schools. Its wide range 

of usefulness has won a permanent place for it in these 

shops. In one compact unit, the J-47 Sander provides a 

tool which will perform innumerable time-saving sand- 
ing and finishing operations. 


The disc sander unit is a valuable aid in producing strong, well- 
fitting joints. It is also readily adaptable for many operations 
on metals and plastics. The 9” x 20” table tilts 15° up and 45° 
down, and adjusts 6” vertically. An angle gauge is provided. 


Flat and curved surfaces on wood can be given a faultless finish 
on the belt sander unit of this machine. When equipped with 
the proper abrasives it efficiently grinds and polishes metals, 
fibers, plastics and ceramics. May be operated vertically or 
horizontally. The belt is driven by an 8” pulley directly attached 
to the motor shaft. 


This machine is also furnished with a single belt, single disc, disc 
and drum, or double disc. For further information write to the 


YATES-AMERICAN MACHINE COMPANY e BELOIT, WISCONSIN 
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“Short Talhs on Wood 


QUAKING ASPEN (Populus tremuloides) 


One of the most widely distributed trees in 
North America. Also known as common 
poplar and popple. Should not be confused 
with the various cottonwoods or yellow poplar 
(tulip tree). Wood is soft, weak, moderately 
light in weight and close-grained. [Easily 
worked. Not durable when exposed to weather. White 
to light brown in color. 





Utilized to a great extent for paper pulp and also for slack 
cooperage, matches and excelsior. Its freedom from taste 
or odor and its light weight and color make it well suited 
for food containers. 


Found very generally in Canada, Alaska, in most of the 
northern United States, and in the Rocky Mountains 
south to Mexico. Prefers a moist, sandy soil. Rapid 
growing. Requires abundant light. Frequently one of 
the first trees to come in after cutting or fire. Sometimes 
used as an ornamental. 


A graceful, medium-sized tree about 20-60 feet tall and 
20 inches in diameter. The branches are slender, extend 
at right angles to the stem, and form: a. narrow, round head. 


The bark on small trunks or branches is smooth and gray- 
green to almost white, often marked horizontally. Old 
trunks are dark gray and deeply furrowed. Leaves are 
simple, alternate, roundish, about two inches long, finely 
toothed, dark green and lustrous on the upper surface. 
They tremble or flutter in the slightest breeze. Fruit is a 
catkin of small capsules containing fine, tufted seeds. 
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To date, thirty-three brief articles similar to the one above and 
dealing with the more commonly used woods have appeared in these 
ads. As in the past, we continue to invite your suggestions as to the 
species of wood you would like featured in this series. 
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Wartime Service 





The Philadelphia Program of 
Vocational Education for Defense 


Early Stages of the Program 


By approval of the Board of Public Edu- 
cation of Philadelphia, a summer vocational 
retraining school was opened on July 1, 1940. 
About 1200 out-of-school unemployed persons 
were initially enrolled. Nine courses were 
offered, utilizing the facilities of seven voca- 
tional and senior high school buildings. Plans 
for this project had been made in April and 
May, 1940, under the stimulus of the Job 
Mobilization Committee of Pennsylvania, ap- 
pointed by Governor Arthur H. James. At this 
time there was still a heavy problem of un- 
employment in Philadelphia and elsewhere 
throughout Pennsylvania, although operative 
and other subordinate jobs were opening up, 
particularly in metalworking plants, under the 
influence of the growing demand for national 
preparedness for defense. The summer school 
set out to provide instruction and manipula- 
tive practice which would increase the em- 
ployability of its students for operative posi- 
tions. The financing of the program was ar- 
ranged to be partly at the expense of the 
school district of Philadelphia and partly on 
the account of a Pennsylvania retraining fund 
administered by the State Department of 
Public Instruction. 

However, nine days after the opening of 
the summer school, or on July 9, 1940, the 
Pennsylvania Department of Public Instruc- 
tion announced the initiation under federal 
law of a nation-wide program for the training 
of workers preparing for or employed in in- 
dustries essential to national defense. The con- 
gtessional appropriation for distribution 
through the states enabled immediate transfer 


of the Philadelphia summer school, in financ-- 


ing, Organization, and purpose, to the new 
Defense Training Program. Enlargement of 
Philadelphia facilities and the acceptance of 
additional trainees brought 13 school buildings 
into service for eight hours a day in an in- 
creased variety of activities approved for de- 
fense training. 

_Two types of defense training were recog- 
nized by the federal act, namely: 


— 


“Director of Vocational Education, Ph'ladcIph‘a. Pa. 


CHARLES F. BAUDER* 


1. Supplementary instruction for workers 
employed in industries essential to the na- 
tional defense, or in closely allied industries, 
for their upgrading. 

2. Pre-employment training, for persons 
selected from the registers of the public em- 
ployment service who would look forward to 
employment in industries essential to the 
national defense. 

By the end of the summer, 1940, about 
3700 persons had been served, all of them in 
pre-employment courses. 

Further expansion for pre-employment in- 
struction, and provision for a large volume of 
supplementary training, came with the re- 
opening of the regular program of the schools 
in early September, 1940. 


The planning for the summer school had 
been done in consultation with representatives 
of employing, labor, and relief organizations, 
and the State Employment Service, in accord- 
ance with the school’s practice of many years 
in seeking the counsel of interested agencies 
for the development of vocational education. 
Likewise, shortly after the conversion of the 
summer project to the Defense Training Pro- 
gram, the school authorities invited 60 repre- 
sentatives of employers’ groups, organized 
labor, governmental agencies, and private and 
collegiate schools to a conference on July 23, 
1940, for the consideration of a procedure 
for continued advice to the schools on needs 
for defense training and on the types of 
courses to be offered within the scope of the 





School buildings operating all night. The part vocational education plays 
in the defense program 
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14 essential industries recognized by the 
United States Office of Education. 

As arranged at the July 23 conference, a 
second meeting was held on August 9, at- 
tended by persons nominated by the Industrial 
Bureau of the Philadelphia Chamber of Com- 
merce, the Central Labor Union of Philadel- 
phia (AFL), the Philadelphia Industrial 
Union Council (CIO), various governmental 
agencies, and educational institutions. At this 
conference it was agreed to form a council ad- 
visory to the schools for defense training, and 
a committee was appointed to plan for the 
organization of the advisory group. 

On August 21, 1940, organization was 
effected of the Philadelphia Advisory Council 
on Vocational Education for National De- 
fense, with Dr. Henry Butler Allen, secretary 
and director of the Franklin Institute, as 
chairman, and with an executive committee 
composed of seven persons, and their respec- 
tive alternates, representative of employing 
industry, organized labor (AFL and CIO), the 
public schools, nonpublic educational institu- 
tions, and the Pennsylvania Employment 
Service. 

The advisory council has functioned 
actively and effectively throughout the De- 
fense Training Program. The entire council 
meets at three-month intervals, and the exe- 
cutive committee sits monthly although dur- 
ing the fall of 1940, the sessions were more 
frequent. The standing subcommittees of the 
latter, whose members are drawn from the 
entire council membership, are: labor demand, 
labor supply, and effectiveness of school pro- 
gram. Other subcommittees are appointed on 
special assignments from time to time, for 
such matters as public relations, additional 
equipment, trainee selection, and the like. 

The service of this advisory group has been 
of inestimable value to the public schools. 
The Defense Training Program has been kept 
realistic in purpose and organization, em- 
ployers have been made aware of the training 
service and of the value of the trainees, diffi- 
culties as between the points of view of man- 
agement and labor have been avoided, and 
defense production itself in this large ord- 
nance producing area has been facilitated. The 
schools, too, have grown in the respect and 
confidence of industry, and the regular pro- 
gram of vocational education has gained in- 
creased recognition as an approved agency 
for preparing new workers and for upgrading 
the workers already employed. 


Present Extent of the Program 

In the eighteen months since July 1, 1940, 
the Philadelphia National Defense Training 
Organization has served an enrollment of 73,- 
666 persons in 65 courses. Of this number 
34,076, or 46 per cent, have been employed 
persons seeking upgrading instruction, and 
39,590, or 54 per cent, have been unemployed 
or working in nondefense activities: Over 30 
of these courses have been new to the schools 
since July 1, 1940. A mere listing of the sub- 
jects gives an interesting insight into the 
diversity of the calls for defense instruction 
in this city. 
Airplane Mechanics (NYA) 
Anglesmithing (ship) 


Army Cadet Corps (pretraining) 
Army Cooking 

Assembly and Repair (Signal Corps) 
Auto Body Reconditioning 

Auto Mechanics — Motor 

Auto Repair (Signal Corps) 

Basic Army Photography 
Blacksmithing (ship) 

Blueprint Reading (metalworkers) 
Cabinetmaking (Signal Corps) 
Clothing Inspection (Q.M.Depot) 
Coppersmithing (ship) 

Drafting (junior) 

Electrical Construction 

Electrical Maintenance 

Electric Motor Repair (Signal Corps) 
Electrical Repair (Signal Corps) 
Foremanship Training 

Foundry Practice 

Glass Blowing (instrument) 
Industrial Instrument Maintenance 
Instrument Inspection 

Instrument Making (Signal Corps) 
Lens Grinding (Frankford Arsenal) 
Light Manufacturing Operations 
Machine Erecting and Assembling 
Machine-Tool Operation 

Machine Operation (Signal Corps) 
Marine Pipe Fitting 

Naval Stenography (Navy Yard) 
Operative Hand Embroidery (Q.M.Depot) 
Ordnance Inspection 

Packing and Container Repair (Signal Corps) 
Patternmaking 

Pipe Fitting (Signal Corps) 

Power Sewing-Machine Operation 
Precision Lathe Operation 

Radio Communication and Repair 
Radio Repair (Signal Corps) 
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Related Drawing 

Related Instruction — Electrical Trades 
Related Instruction — Metal Trades 
Related Mathematics 

Related Subjects — Auto Mechanics 
Related Subjects — Foundry Practice 
Related Subjects — Shipbuilding 
Sheet-Metal Work 

Sheet Metal — Aircraft 

Sheet Metal Layout 

Ship Fitting 

Ship Mold Loft Work 

Shipping and Receiving (Signal Corps) 
Ship Rigging 

Ship Wright Work 

Shipyard Storeroom Practice 

Steam Fitting 

Switchboard Assembly 

Telephone Repair (Signal Corps) 
Tracing 

Welding —-Acetylene 

Welding — Electric 

Welding — Gas (airplane metals) 
NYA Educational Program 


The present program employs 640 teachers 
and 25 administrators, co-ordinators, and 
business supervisors, together with 75 secre- 
taries, 107 stock clerks, and 2 messengers, 
exclusive of the regular administrative and co- 
ordinating staff of the central office and the 
schools. Fifteen schools and two NYA centers 
are utilized 24 hours a day, with one school 
now operating seven days a week. Classes are 
also conducted in three government establish- 
ments and six private plants. The closing net 
enrollment as of December 31, 1941, was 10, 
935, of whom 4404 were pre-employment 
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C"1So0lid Line Blocks Indicate Functions of Persons on National Defense Pay 


Defense Training National Defense | Vocational Schools 
Training LL — — 
Purchasing —— 
t . 
Trainee Training for Supervision of Classes 
Pay Rolls Accounting t H, 28 Fnrollees in Ten Senior High 
School Centers 
‘on | Industrial Training for 
Relations Negroes Supervision of Classes ~ 
ee) in Five Vocational 
School Centers 
Buildings Division Training for Public 
Custodial Service | Women Relations 
| Maintenance of Training =, as 
Buildings 
Sactettathin. of meenadnennions and Industrial Plants 
Equipment Requisitions for SS 
| Supplies and Certification of 
—_——— Equipment Personnel | 
Computation of 
| Division of 


|__ Examinations J 


Roll 


C22 Dotted Line Blocks Indicate Persons or Agencies Not on National Defense Training Pay Roll 


—-— Dot and Dash Lines Indicate Advisory Relationships with Agencies Not in Public School System 


===Heavy Solid Lines Indicate Direct Line of Responsibility 


—— Light Solid Lines Indicate Consultative and Co-operative Relationships Within the Public School Syste# 
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A pre-employment class in machine-shop operations. 
Franklin High School, Philadelphia 


trainees, 6062 were in supplementary courses, 
and 469 were NYA enrollees on nondefense 
work-experience projects. Allocations of fed- 
eral funds for purchase of equipment during 
the past year have amounted to about $650,- 
000, on which about 80 per cent of the items 
have been received and placed in operation 
and the remainder is expected to be in service 
by February 15, 1942. The equipment now 
being awaited will enable increase of pre-em- 
ployment enrollment by about 609 persons 
through the 24 hours of a day or about 3600 
a year. 


Stages of Functioning cf the Defense 
Training Program 
Three distinct stages kave been observed 
in the functicning of pre-employment train- 
ing for defense industries: 





Cutting steel ship plate with acet- 
ylene torch. Jules E. Mastbaum 
Vocational Schoo! Annex, 
Philadelphia 


SCHOOL SHOP ANNUAL 


1. Stage of Unemployment. From July 1, 
1940, to about April, 1941, Philadelphia in- 
dustries were essentially in the stage of anal- 
yzing the very large contracts awarded by 
government agencies, and of retooling and ex- 
panding their plants to permit of rapid and 
large production. By the advice of the Ad- 
visory Council for Defense Training and the 
State Employment Service, the public schools 
created a large pool of narrowly trained per- 
sons through the pre-employment courses, 
against the time when these workers would 
be called for in great numbers. For the most 
part these pre-employment persons were un- 
employed, except for NYA, WPA, or Depart- 
ment of Public Assistance enrollment. Jobs 
opened up steadily for our trainees during 
this period, both in defense activities and in 
nondefense work, although it was impossible 
for the schools to have complete knowledge 
of the success of all the trainees in securirg 
employment. Traditional practices were still 
observed by personnel departments; racial and 
nationality considerations remained in the pic- 
ture. Civil service requirements continued cn 
established lines, and the public employment 
service had not yet secured the full coopera- 
tion of many employers. 

2. Stage of Reviving Employment. About 
April, 1941, industries were coming into full 
production. Cramp’s Shipyard, recently te- 
opened, had developed to the point cf sub- 
stantial progress on federal contracts; other 
shipbuilding companies along the Delaware 
River were increasingly active; the Philadel- 
phia Navy Yard, the Frankford Arsenal, and 
the Army Quartermaster’s Depot were ex- 
panding their working forces; Baldwin Loco- 
motive Works, S.K.F. Industries, Inc., Bendix 
Corp., Empire Ordnance Co., Midvale Steel 
Co.. and many other large plants were ready 
for large production; the civil service require- 
ments for trainee and helper positions were 
revised; and the public employment service, 
with recently added facilities, was meeting an 
accelerated demand for workers of the semi- 
skilled and operative type. Employers increas- 
ingly visited the public schools in their search 
for routine mechanics. The pool of labor 
created by the schools in the earlier period 
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A pre-employment class in tubular welding. 
The Edward Bok Vocational School, Philadelphia 


began to disappear. WPA, NYA, and the re- 
lief agencies showed a marked reduction in 
their rolls as the school-trained workers re- 
ceived private employment. Trainees for pre- 
employment courses decreased in availability 
for eight-hour shifts of schooling, although 
there was a large waiting list for evening re- 
training on the part of men employed in non- 
defense activities. 

3. Stage of Conversion from Nondefense 
Work to Defense Work Activities. It has 
been’ maintained consistently by our industrial 
advisers that the Philadelphia commuting 
area contains enough persons, granted proper 
training for them, to care for a very large ex- 
pansion of defense industries in this region, 
except for the minority of jobs in which 
peculiar or long-continued training and ex- 
perience would be required for key positions. 
This third stage, as we have observed it, is 
essentially one of rapid conversion of workers 
from nondefense types of work to defense 
industries. The present trend in the search for 
new workers in defense plants began in the 
early fall of 1941 with one of the large manu- 
facturing plants adopting the policy of re- 
cruiting workers of proper aptitude on a 
learner’s wage scale, with immediate refer- 
ence of these employed learners to the public 
school Defense Training classes. After six, 
eight, or ten weeks of intensive training, the 
learners have been recalled to production 
work in the plant on an advanced wage. This 
practice was soon followed by the Philadel- 
phia Navy Yard, the Frankford Arsenal, and 
the United States Signal Department located 
in this city, utilizing the United States Civil 
Service for the recruiting of learners on a 
“mechanic-learner” wage, and the facilities 
of the public schools for the initial training 
of the learners. This arrangement brings school 
and industry very closely together. 

This period has also brought increased ccl- 
laboration between private plants and the 
public employment service, in agreements by 
which, commitments for given numbers of 
workers would be made by the respective em- 
ployers with the employment service and im- 
mediately referred to the public schools for 
training to the stated specifications. 
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Training sheet-metal workers for ship building. Jules 
E. Mastbaum Vocational School Annex, Philadelphia 


Enlargement of the Schools’ Facilities 

At the particular request of the newly 
opened Cramp’s Shipyard in Philadelphia for 
pre-employment training of welders, ship- 
fitters, loftsmen, and other shipbuilding me- 
chanics, the board of public education author- 
ized in March, 1941, the leasing of a five- 
story and basement factory building close to 
the Mastbaum Vocational School and con- 
venient of access to the Cramp plant. From 
the first federal allocation of equipment funds 
to the Philadelphia schools was financed the 
special equipment required for this expansion, 
enabling by May, 1941, a large volume of 
training service in a wide range of shipbuild- 
ing activities. The board of education pro- 
vided the rental for this building until July 1, 
1941, after which the Federal Office of Edu- 
cation, under new congressional authoriza- 
tions, has reimbursed the board for this 
charge. 

Increasingly since the start of the training 
program the schools have met growing de- 
mands by opening the shops and classrooms 
for more and more hours per week, so that 
at the present time every high school and 
vocational school which has proper shop facil- 
ities is operating around the clock. The rented 
building which has been mentioned is operat- 
ing seven days a week, 24 hours a day, en- 
tirely in defense training, and the other build- 
ings are scheduled soon to remain in service 
on this continuous basis. 

To be sure, the schools have preserved thus 
far the regular program of vocational educa- 
tion by which young people of high school 
age are trained in three-year courses to enter 
industry as advanced apprentices, and thus 
to provide a continuous flow of all-round 
skilled mechanics and prospective leaders and 
foremen. A given high school or vocational 
school is thus occupied from 8 or 8:30 a.m. 
to 3 or 4 p.m., in regular vocational educa- 
tion; pre-employment classes use the facili- 
ties from 3 to 7 or 3 to 11 p.m., and from 11 
p.m. to 8 a.m.; supplementary students are 


served in evenings and on Saturdays. More 
rented buildings and more equipment are 
being planned, as additional federal funds be- 
come available. 


Organization of the Defense Training 
Program 

The chart of functions and relationships 
which is included in this article indicates the 
complete support which is given to the pro- 
gram by the board of education and the in- 
structional and business departments of the 
board. It illustrates, too, the co-ordinate re- 
lationship which exists under Pennsylvania 
school law between the superintendent of 
schools, for instruction, and the secretary and 
business manager, for business accounting. 
Practically all of the administrative and su- 
pervisory officers have been drawn from the 
experienced regular staff of the school or- 
ganization. A teacher or department head or 
business executive has been invited to serve 
full-time on the national defense training staff 
on leave of absence from his regular position. 
All of his rights as a permanent member of 
the school’s organization are preserved. For 
most of the defense training positions the 
period of service of such a detached person is 
a year of 11 months, after which he reverts 
to his regular position and is replaced by 
another school person. Lengthy interference 
with the normal school program is thus 
avoided, and numbers of excellent teachers 
can be given a run of administrative work 
which ordinarily they would seldom experi- 
ence. Of course, in addition to the officers 
whose functions are shown on the chart, a 
considerable number of secretaries are re- 


quired to carry on the extensive paper work . 


required by the federal and state regulations. 


Nearly all of the defense training teachers 
have been drawn from industry. The only ex- 
ceptions are certain regular teachers who con- 
duct supplementary instruction at hours other 
than those of their normal school schedules. 
Teacher improvement is carried on informally 
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by the co-ordinators assigned to the several 
training centers. 


Month-by-Month Statement of 
Development 

The following section is abstracted from 
the periodical reports made by the division of 
vocational education to the advisory council. 
They indicate the resourcefulness of the 
school system and its ability to secure and 
adapt facilities to meet the rapidly increasing 
demands for training which have come from 
defense industries in Philadelphia. 


August, 1940. About 700 Work Projects Ad- 
ministration enrollees admitted as initial group 
of WPA defense trainees. 

September, 1940. Rescheduling of the Defense 
Training Program, for avoidance of conflict with 
the regular day and evening schools, with in- 
creased provision for service to trainees, includ- 
ing 3 buildings operated from 10 p.m. to 6:30a.m. 

Opening of Bartram High School Saturday 
morning classes to serve apprentices of industrial 
plants in southwest Philadelphia. 

October, 1940. Announcement made of federal 
money available for purchase or rental of equip- 
ment for use in public schools in defense training. 

December, 1940— January, 1941. Beginning 
of inspection of defense schools by a committee 
of the advisory council. Requests forwarded, ac- 
cording to the form supplied by the United 
States Office of Education, for equipment neces- 
sary for enlargement of the Defense Training 
Program, including that required for new types 
of courses in connection with ship trades and 
aircraft construction training, totaling close to 
$400,000. 

Nore: In due time all of these requests were 
approved by the state and federal authorities. 

Announcement of federal appropriation avail- 
able for a program of instruction for young per- 
sons employed on NYA work projects. : 

February, 1941. Beginning of instruction 0! 
NYA enrollees with rapid expansion planned. 
Three types of training recognized: ; 

a) Courses supplementary to the work exper!- 
ence provided by NYA. ; 

b) Courses for preparatory training for im- 
provement of the occupational adjustment of 
NYA enrollees. 
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Power sewing-machine operation at the NYA work 
experience center 


c) Instruction designed to enlarge the civic 
or vocational intelligence of NYA enrollees. 

State and federal approval requested for tryout 
courses for improvement of the selection of pre- 
employment trainees. 

Approval by Philadelphia board of education 
of rental of the Orinoka Building, Ruth and 
Somerset streets, for marine trades training on 
defense account. 

Additional high school buildings opened for 
all-night classes. 

Bartram High School Saturday program for 
supplementary instruction enlarged to include 
afternoon classes. 

March, April, 1941. Orinoka Annex of Mast- 
baum Vocational School opened for mold loft 
work, electric welding, marine sheet metal. Classes 
in other activities awaiting receipt of equipment. 

After close of regular evening school program 
on March 26, seven high school buildings re- 
opened for evening instruction on March 31 for 
national defense training, and four vocational 
schools continued on 24 hours a day schedule. 
Six high schools now have all-night classes. 

Philadelphia office of state employment serv- 
ice assigns a full-time person to the schools to 
work on a plan for a co-ordinated service of 
placement for pre-employment trainees. 

Approval secured for tryout courses in six 
junior high school buildings, for selection of 
pre-employment trainees. 

June, July, August, 1941. Beginning of definite 
requests from large industries for pre-employ- 
ment training to particular qualifications. 

State employment service increases its facilities 
for interviewing and referring for training pre- 
employment applicants. 

Local council of administrators organized un- 
der federal regulations, consisting of a representa- 
tive each of the public schools, the state employ- 
ment service, and the NYA, for consideration and 
approval of training commitments from em- 
Ployers and of needed courses of instruction. 

Philadelphia office of United States Civil Serv- 
ice Commission increases its requests for specific 
training in activities of government industries. 

NYA enrollees increasingly assigned to defense 
types of work experience. Defense Training Ad- 
ministration of the public schools arranges with 
NYA to assume responsibility for full time (160 
hours per month) for NYA enrollees assigned 
to defense work projects. Instruction and work 
experiences to be indistinguishable. 
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Increased service arranged for Philadelphia 
Navy Yard apprentice program. 

September, 1941. Work Projects Administra- 
tion announces its authorization to set up a 
placement agency for its enrollees who had been 
trained in public school defense classes. 

Readjustment made of defense training sched- 
ules because of reopening of regular day and 
evening schools. Every vocational and senior 
high school building, and three NYA centers, 
now operating 24 hours a day. 

Increase in enrollment of indentured appren- 
tices as supplementary trainees, under stimulus 
of the federal committee on apprenticeship. 


Defense Training Centers 


The following list contains the names of those 
schools in which Defense Training is carried on 
as of September, 1941. 

Senior High Schools: Bartram, Frankford. 
Franklin, Germantown, Gratz, Northeast, Ilney, 
Overbrook, South Philadelphia, West Philadelphia. 

Vocational Schools: Bok, Dobbins, Fleisher, 
Mastbaum, Mastbaum Annex. 

NYA Centers: Broad and Poplar Sts., 28th 
St. and Passyunk Ave., Broad St. and Lehigh 
Ave., 41st St. and Mantua Ave. 

Government establishments: Frankford Arsenal, 
Philadelphia Navy Yard. 

Manufacturing plants: Brown Instrument Co., 
Wm. Sellers and Co., Inc.; Philco Radio and 
Television Corp.; Kellett Autogyro Corp.; L.T.E. 
Circuit Breaker Co., Cramp Shipbuilding Co. 

The cumulative enrollment in defense courses 
from July 1, 1940, to September 30, 1941, 
amounted to approximately 58,000, of which 
about 28,000 were supplementary students and 
about 30,000 were pre-employment trainees. 

It is estimated that as of September 30, 1941, 
approximately 16,300 pre-employment persons 
had secured gainful employment. Their wage for 
one month amounts to more than 150 per cent 
of the total cost of the Defense Training Pro- 
gram for the 15 months of operation. 

October, November, 1941. Arrangements made 
by Westinghouse Electric and Mfg. Co. and the 
Philadelphia Navy Yard to place on their pay 
rolls mechanic-learners who meet aptitude tests 
set up by the firm and the civil service com- 
mission, respectively, and immediately to assign 
the learners to the public schools for intensive 
training for 40 to 44 hours a week, under train- 
ing specifications provided by the employers. The 
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Precision lathe operation for the aircraft instrument in- 
dustry. The Edward Bok Vocational School, Philadelphia 


Frankford Arsenal and certain private plants are 
also interested in this plan. 

Note: As of November 15, 1941, 205 Navy 
Yard learners are enrolled in six school buildings, 
in four trades, mostly in all-night classes, and 
265 learners assigned by the Westinghouse Co. 
are in eight school buildings, eight hours per 
day between 3:30 p.m. and 8 a.m., in machine- 
shop operations. Some 20 other Westinghouse 
learners, having completed their training, have 
been placed in production work in the Lester 
plant. The Franklin High School machine shops 
are preparing men for the Frankford Arsenal, 
although not yet on the Arsenal pay roll. 

Four area placement interviewers- assigned by 
the Philadelphia office of the Pennsylvania em- 
ployment service to the vocational schools to 
expedite the interviewing and admission of pre- 
employment trainees and their placement after 
training should be included. 

The course in basic photography in the Bok 
Vocational School, originally organized for Na- 
tional Youth Administration enrollees, which was 
discontinued for a time due to the lack of NYA 
students, reopened for 20 marines assigned from 
various parts of the country for this training. 

December, 1941. An exhibit of defense train- 
ing activities placed in the Franklin Institute by 
the public schools, at the invitation of Dr. Henry 
Butler Allen. Exhibit opened at the beginning of 
Philadelphia Defense Week, December 1 to 6. 

By invitation of the Philadelphia Defense 
Council, the public schools participated in the 
defense parade of December 6, with some 750 
defense trainees and their instructors, five floats, 
and three bands. 

The incidence of war conditions brings a pres- 
sure upon manufacturing plants for the speed-up 
of defense production, and increased calls upon 
the public schools for training service. Repre- 
sentations are being made to federal defense 
training authorities for a grant to Philadelphia 
to enable the purchase of additional machine- 
shop equipment. 

Norte: An allotment of $160,000 was granted 
and immediately placed under contract. 

It is significant that during the past three 
months the average time spent by a pre-employ- 
ment trainee in school has greatly decreased 
compared with previous periods, indicating (1) 
the increased demand for partially trained men 
and (2) the acceptability of the school-trained 
persons for beginning jobs. 
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Administrative Organization to Carry 
Out the Federal-State Plan 

The challenge to the Detroit vocational- 
education program to train workers for de- 
fense production industries was tackled with 
the creativeness and energy characteristic of 
the Detroit public school system. July 1, 
1940, is a memorable date in Detroit voca- 
tional history, for, on that day, the board of 
education responded to this new challenge 
by authorizing the superintendent of schools 
to set up the proper administrative machinery 
for adapting the vocational program to the 
production needs of defense industry. From 
this action there emerged the vocational-edu- 
cation program for national defense, and im- 
mediately a small staff was assigned the re- 
sponsibility of organizing and installing an 
appropriate instructional program. When this 
staff approached its task, two important ele- 
ments in the problem of creating an effective 
organization were quickly recognized; namely, 
the setting up of basic standards with respect 
to regulating the selection and training of 
workers, and the co-ordination of the differ- 
ent industrial interests and community agen- 
cies toward the realization of a common goal. 
Of course, this problem was not peculiar to 
the city of Detroit. In undertaking a defense 
training program, every school system 
throughout the land was sailing on somewhat 
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unchartered seas. However, rules and regula- 
tions were soon forthcoming from the United 
States Office of Education, operating through 
the various boards of vocational education in 
the several states. 

The first problem involved the creation of 
a system of trainee referrals from the Works 
Progress Administration and a basis for co- 
ordinating all community agencies concerned 
had to be determined. Because mass produc- 
tion depends upon division of labor, the de- 
mand by employers and employee groups for 
an instructional program that would furnish 
supplementary training was a natural conse- 
quence. The Michigan employment service 
and the board of education, in a spirit of 
mutual cooperation, worked out an orderly 
procedure for co-ordinating their activities 
toward the attainment of a sound training 
program. 

At the very outset of the vocational-educa- 
tion program, it became evident that careful 


planning and execution of the program would . 


require some arrangement for keeping the re- 
sponsibility for its direction in close touch 
with industry. Like a military force that can- 
not operate at any great distance from some 
fixed base, so any vocational program of con- 
version or supplementary training must estab- 
lish constant contact between it and the 
industry and the various industrial groups in- 
volved. In order that the school administra- 
tion could make decisions, begin actions 
wisely, and exert them in relation to the com- 
munity needs within each industrial unit some 
organized setup had to be evolved. In conse- 
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quence, an advisory committee to the super- 
intendent was established and it was com- 
posed of balanced representation from the 
two main labor groups in Detroit, and repre- 
sentatives from the employers, and a citizen 
at large. The representatives selected for 
membership on this committee were top-flight 
individuals in their respective organizations 
and in the community, and after nearly two 
years of service, this committee is still func- 
tioning effectively with its original personnel. 

Confronted with a tremendous responsibil- 
ity, this advisory committee realized that all 
its actions must be mounted in hard facts 
rather than personal opinions and prejudices. 
A resultant activity of this conclusion was 
the establishment of an industrial-needs com- 
mittee whose function was primarily to inter- 
pret facts which industrial surveys might 
reveal. Thus, this committee served a dual 
purpose: (1) to make detailed surveys of the 
personnel needs in the different industries in 
anticipation of an enormously speeded-up 
production, and (2) to analyze the facts col- 
lected and, on the basis of them to make con- 
structive recommendations to the advisory 
committee. In order to determine what the 
occupational training needs were, this com- 
mittee turned for assistance to the Detroit 
employers’ association, the Michigan employ- 
ment service, and other standard sources of 
information such as: the investigations of or- 
ganized labor and the reports of the Federal 
Census. All agencies involved were generous 
in supplying trained technical assistance in 
accomplishing this purpose. To be effective 
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any training program must anticipate needs, 
else it will be too late because all training 
requires time and effort. 


The Teaching Personnel and Its 
Recruitment 

The foundation stone to any educational 
structure is the teaching personnel and espe- 
cially was this the case with the vocational- 
education program for national defense in 
Detroit. In the beginning, both the classroom 
positions and the supervisory and administra- 
tive staffs were made up entirely of teachers 
who met the standards in the respective fields 
of professional work. In Detroit a profes- 
sionally trained teacher means, among other 
things, an individual who has completed a 
four-year college curriculum and has secured 
the Michigan State Teachers Certificate. Be- 
cause the defense program was launched dur- 
ing the summer vacation, the problem of 
securing a sufficient number of qualified voca- 
tional teachers was difficult. However, by send- 
ing out urgent telegrams, it was possible dur- 
ing the-months of July and August to organize 
the staff for the instructional program, but, 
in anticipation of the opening of the regular 
school year in September, an appeal was made 
to industrial employers and labor-union offices 
for additional men to staff the classrooms. 
Fortunately, applications from men for these 
positions began to pour in, in large volume. 
These applications were stimulated not only 
by management of the respective industries, 
but also by the officials of the different unions. 
Arrangements have now been made so that 
the stimulation is cooperative and is usually 
accomplished by posting notices announcing 
the teaching positions on plant bulletin boards. 
There were many misgivings when it came 
to inducting into the program a large number 
of teachers who had very little or no profes- 
sional education. However, compensating for 
the lack of professional training in education 
was their high degree of consecration to the 
job to be done. In general, these men were 
open-minded and had a strong desire to learn. 
Fortunately, it was possible to distribute 
among the new recruits the professional 
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teachers who were generous in their time and 
efforts in assisting these men. Moreover, after 
nearly two years of continuous intercontact, 
both the professional teacher and the new 
recruits have been mutually benefited. 

Continuous improvements in the quality of 
the instruction is an ever present goal and 
such devices as teachers’ meetings and group 
conferences, familiar to all vocational people, 
have been used to accomplish this end. It is 
necessary, however, to admit that because of 
certain conditions inherent in the very nature 
of the program, the teacher training is very 
inadequate. It is the hope of the school ad- 
ministration, in the months to come when 
the program has reached a steady level, that 
teacher training will be given its proper time 
and place in the vocational program. 


The Single Skill Job — The Unit of 
Instruction 

Part of the task of training workers in- 
volved drastic modifications in the mental ap- 
proach to the organization of instruction. Just 
as industry found it necessary to dilute cer- 
tain factory occupations in order to satisfy 
defense labor needs, so it became imperative 
to concentrate on training for a single-skill or 
pay-roll job. No longer were vocational edu- 
cators to emphasize the development of broad 
job background and social attitudes. Thence- 
forth, in the defense training program, skill 
in performing a single production operation 
based on manipulative performance was to 
receive the entire focus of classroom instruc- 
tion. Now this eruption, out of the national 
emergency, of only one of the objectives of 
vocational education was a hurdle which the 
vocational program had to vault at the very 
outset. The concept of training for a single- 
skill job was difficult to develop in the mind 
of the professional teacher who had been so 
thoroughly schooled in teaching an entire 
subject. The time element, which is the es- 
sence of the present emergency, made it ob- 
viously impracticable to train a man in any- 
thing but the skill he would use when he 
arrived on the job. Another element that en- 
tered into the training in the single skills was 
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the fact that almost overnight the Detroit 
automobile industry was being suspended and 
a group of entirely new industries was being 
developed, such as manufacturing aircraft 
materials, tanks, and guns. In some instances 
it was necessary to find instructors to train 
teachers in some of the new skills preceding 
the opening of classes for the trainees, as for 
instance, in aircraft riveting and metal 
forming. 


Correlating the Job Analysis With 
Instructional Analysis 

The organization of an instructional pro- 
gram based on job-training required that a 
continuous program of job analysis be estab- 
lished and maintained. By job analysis is 
meant the study of the requirements of a 
pay-rol!l job, and obviously the only place and 
the only conditions under which such a study 
and analysis can be made is on the job. It 
was not enough to know that a given industry 
needed lathe operators; it was essential to 
know exactly what operations constituted 
lathe work and then to gear the training into 
those specific operations. The same problem 
existed with respect to running a milling ma- 
chine, the shaper, the planer, the grinder, and 
the drill press. Inspection was another impor- 
tant job that required job analysis. Men had 
to be trained in the use of certain specific 
gauges and measuring devices because the 
exact job requirements were  unerringly 
known. Following the completion of the job 
analysis came the task of devising ways and 
means of teaching any given operation or 
series of operations; in other words, instruc- 
tional analyses were required. The first step 
toward correlating these two major elements 
in the training program was the setting up of 
preliminary exercises which matched manip- 
ulative skills and controls identified on the 
industrial production line. Devising of suit- 
able techniques of instruction became the 
next step with the added task of discovering 
methods of transmitting to other teachers 
these tricks of the trade in order that uni- 
form teaching efficiency could be attained. 
The job sheet has been found to be the 
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best method evolved to facilitate interchange 
of ideas among the teaching personnel and at 
the same time the best way for a supervisor 
to transmit effective teaching technique. The 
new industries which we are required to staff 
with trained workers has made it necessary 
for us to produce job sheets in very large 
numbers. 


The Job Instruction Sheets as the Basis 
of Standardized Training 

The job instruction sheet has been ac- 
cepted as the unit of standardized training in 
the vocational-education program for national 
defense. Extensive as has been the standard- 
ization of the production of consumer goods 
today, much greater is it the case in defense 
production industries. Since training of de- 
fense personnel must correlate with the job 
requirements as revealed in the surveys made 
by the industrial-needs committee the instruc- 
tion furnished by the vocational-education 
program for national defense must of neces- 
sity be highly standardized. Hence, the wide 
use of the job sheet as the unit of standard- 
ized training is a natural consequence. This 
method follows a uniform and fixed pattern of 
instruction and provides an orderly procedure 
in the learning process. Each job sheet con- 
sists of the following elements listed in order 
of occurrence: name of the project, reason for 
the job, safety caution, materials to be used, 
tools to be used, procedure in executing the 
job, reading references, and questions for 
study. A detailed drawing of the project is 
included. Under Procedure the duties and 


operations of the job are presented serially, 
and the directions supplied are precise, direct, 
and specific. The listing of tools and materials 
secures economy and efficiency in job produc- 
tion and training while priority of safety over 
materials, tools, and procedure fortifies the 
safety program in modern industry as well as 
in school shops. 

Placed in the hands of individual students, 
the job sheet has proved to be an effective 
device for teaching how to do a job according 
to industrial production specifications. Of 
course, this instructional technique requires 
supplementation by the classroom instructor. 
In no sense is the job sheet considered as a 
teaching device which can function independ- 
ently of teaching personnel. To be effectively 
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used the job sheet must be followed up by 
lecture-demonstration by the instructor. 

The major value of this method of job 
training is its ready adaptability to any spe- 
cific industrial-production job and its train- 
ing requirement. Job-sheet teaching makes 
possible short unit courses and uniform in- 
struction, thus aiding mass training of defense- 
industry personnel. From the viewpoint of 
industry, job-sheet-trained workers enabled 
industrial engineers and technicians to con- 
trol a product at all stages of its manufacture, 
from the master design to the smallest man- 
ipulative operation. Measured in terms of 
material and labor costs this technique of fac- 
tory personnel training is of incalculable 
value. 





THINGS TO THINK ABOUT 
By the late R. W. SELVIDGE 

Skill is a thoroughly established habit of 
doing a thing in the most economical way. 

Technique is the procedure for doing a 
thing skillfully. 

We may instruct an individual in the 
technique of a process but he must acquire 
the skill through practicing the technique. 

Speed and accuracy are essential ele- 
ments of skill. Speed is a habit; accuracy 
is an ideal. Speed is acquired through 
practice; accuracy means conforming to 
a standard. Speed is the road to efficiency 
and accuracy. 


A definite idea of what is required is 
the first step in developing skill. This con- 
sists of the standard of accuracy. The next 
step is to learn the procedure involved in 
attaining the accuracy economically. This 
is the technique. The third step is to pro 
ceed with as much speed as possible while 
practicing the technique and striving for 
accuracy. This is economy and prevents 
the development of slothful habits. 

The acquisition of skill involves the 
acceptance of an ideal and a striving 
through practice and drill to conform to 
that ideal. Skills are established in 00 
other way. 
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Civilian Defense and the Schools 


From time immemorial the men did the 
fighting. The call of the chieftain roused the 
ablest in the tribe, who donned their fighting 
regalia and went forth to battle. The mid- 
night ride of Paul Revere brought out the 
minutemen. His feat has been duplicated 
countless times. Down through the history of 
warfare the nations, with a grim code of 
ethics about the virtues of battle, have left 
their women and children and the aged at 
home. Struggle was reserved for the young 
and strong. The wounded were safe in hos- 
pitals. Homes were not molested. The fighters 
were enrolled in the army or navy. The rules 
of the game respected the rights of noncom- 
batants. It was not deemed necessary to set 
up special precautions for the safety of 
innocents. 


Totalitarian Warfare 

The enemy has declared a totalitarian war. 
The rights of humanity are tossed into the 
discard. Respect for innocent people, helpless 
women and children, peaceful homes, the sick 
in hospitals has disappeared. All these are 
ground ruthlessly under the iron heel of the 
conqueror. The aggressor summoned the total 
resources at his command. Attacks are not 
limited to the usual fighting units. Neither 
are the objectives confined to the traditional 
military goals. We expect armies to be cap- 
tured, soldiers to be killed and wounded, 
equipment taken, forts demolished. We can 
become callous to the loss of ships and planes. 
Captured territory is accepted along with the 
fortunes of war. But our conception of hu- 
man decency rebels at the sight of a blitzkrieg 
against the helpless members in society. The 
avowed intentions of the attackers, according 
to their own proclamations, is to annihilate 
all opposition and reduce other peoples to a 
state of abject slavery. In this struggle the 
enemy respects no rights or traditions. Inter- 
national law, as it applies to warfare, means 
nothing. The old principle of respect for an 
“open” city has been wiped out. Traitorous 
attacks have been made, even while manifes- 
tations of peace were occupying the limelight. 
This is a new type of finish fight, and the 
United States has been catapulted into it. 


Civilian Defense Measures 

The problem of civilian defense is at our 
doors. If peaceful cities are to be bombed, 
we will discover the means to combat the 
attack. If homes, hospitals, churches, and 
schools are to be targets for destruction, the 
resources of a free people will be marshaled 
to meet the challenge. This means an imme- 
diate plan of protection. 

Civilian defense will differ according to the 
location and size of the community. Ob- 
viously the danger of bomb attacks will be 
greater in the large cities and accentuated in 
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the coastal regions. And we have not been 
idle in our plans. President Roosevelt some 
time ago set up an office of civilian defense 
to work on a national scale. The country as 
a whole began to learn some of the new ter- 
minology. The technique, as well as the in- 
convenience, of blackouts became part of our 
daily lives. Air-raid warnings are coming 
closer. The organization of committees to ad- 
minister the plan is going forward on a city- 
wide and state-wide basis, and co-ordinated 
with the national setup. Men and women are 
being trained for specific duties. Equipment 
is being procured. Whole communities are 
being instructed in the details of activities 
that must be understood if a concerted plan 
of defense is to be in operation. Some can 
give first aid, others can put out fires. Minute- 
men in every block can be on the alert to 
sound the alarm and go into action. It is not 
the thought here to instill fear or to unduly 
alarm anybody. But the country is at war. 
We must be ready for unusual events. 

The public schools are not forgotten in this 
program of civilian defense. A school build- 
ing is a sizable target and could easily be hit. 
School teachers have an important, immediate 
problem on hand to set up a plan of defense 
for school and students. How the plan will 
function depends on local conditions. The 
moves to be made and the organization to be 
perfected will be determined in part by a 
variety of factors to be discussed in this 
article. 


Types of Dangers 

In the first place, we fervently hope that 
no bombs will fall on a school. But if such a 
disaster should occur, there may be falling 
walls, destruction of equipment, and loss of 
life. More likely than that there may be in- 
cendiary blazes. Schools are open buildings. 
People come and go. We have not been in 
the habit of requiring a passport when people 
enter the doors. We cannot close our eyes to 
the danger of sabotage. There are undoubtedly 
people in every community who would easily 
give in to subversive tendencies. And sabotage 
can appear in numerous ways. Whether it is 
by fire, destruction of property, theft, or any 
form of attack, dangers are about us. Riots 
can be incited. People are more emotional 
under the strain of war. Some will give way 
to hysteria, with all the problems that follow 
in such cases. And the fifth columnist may 
appear unexpectedly. Even in this land of 
splendid opportunity there are adverse cur- 
rents of human thought, and some people are 
bent on nefarious work. They are a menace. 
They must be apprehended and dealt with in 
a summary manner. 

These dangers will vary in different places, 
as indicated already. Large school buildings 
will have special problems of student routing 
in case of an evacuation. Blackouts will vary 
with the locality. Dangers from fire will de- 
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pend on congestion, age of the schoolhouse, 
equipment, and the like. The administrator 
and his staff in a large organization will be 
faced with possibilities that do not appear in 
a small community. The middle sections of 
the country will not be concerned in the 
same way as those along the seaboard. 


The Schools Go Defense 

The schoolmaster has gone in for civilian 
defense. We thought it couldn’t happen here. 
But the days of isolation are over. It is time 
to turn grimly to the business at hand. De- 
fense of the school will fall largely on the 
shoulders of school people. Every faculty 
should begin at once to set the house in or- 
der. A cursory program will not do. The 
school system is not planning a picnic nor a 
senior debate. Dire happenings are possible. 
Life and property are at stake. Survey the 
situation with precision, set up a definite pro- 
gram and rehearse with diligence! 

There are some common factors in every 
school in the country. We can begin with 
these to set up a plan for all communities. 
Special cases will submit to solution quite 
readily. 

The first step is to understand the dangers 
that may be encountered. Literature or plans 
can be obtained from civilian-defense com- 
mittees in the city and state. Possible avenues 
of attack have already been mentioned in 
this article. After the danger spots have been 
surveyed steps can be taken to guard against 
attack. 

The second step is to organize the entire 
institution. It is well to keep in mind that 
the scope of activity is confined to the school. 
If students and staff wish to act as minute- 
men in their neighborhood, that is very fine, 
but such service will not usually come under 
the auspices of the school. Someone in the 
school building, probably the principal, will 
take the lead in setting up plans. In making 
preparations for civilian defense it is well to 
be prepared for the worst. If the worst that 
can happen is a one-ton bomb dropped on 
the schoolhouse from a height of one mile, 
be prepared for it. If the building burns to 
the ground or is partially wrecked by a 
planted bomb in the corridor, be ready for 
immediate action. We are at war, and the 
enemy is grim, resourceful, and alert. In the 
face of these possible events a survey of stu- 
dent and staff personnel is imperative. How 
would the student body be handled in case 
of catastrophe? Are there cripples, epileptics, 
or hysterical students in the building? What 
about the staff in this respect? All these 
people should be surveyed with an idea of the 
proper moves in case of disaster. Some stu- 
dents will be especially useful as captains of 
groups. Leadership is a prime essential in 
handling aggregations of people during the 
stress of an unusual event. In the same way 
some staff members are equipped by nature 
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and training to do certain jobs better than 
others. 

Another matter of major importance is a 
thorough study of the school plant. Are there 
inflammable materials in storage? Are the 
exits understood by all so that a blocking of 
one will not cause a panic? In case of fire in 
the building are there facilities at hand and 
people trained to use them efficiently before 
a blaze can get under way? An attack of any 
kind might necessitate temporary herding of 
students and staff in the school. There might 
even be problems of feeding if the scare lasts 
for an extended time. There will be problems 
of water, heat, sanitation, etc., as well as 
special difficulties in each situation. What 
parts of a building are safest during an at- 
tack and where are the hazards? If the stu- 
dent body marches to the basement, can 
everybody get out readily in case of a fire? 
A group of students, and the faculty also, 
may get panicky if the building fills with 
smoke and if there is commotion in the 
neighborhood. Every person in the building 
should be trained to take a given exit in case 
of danger. Stairway routing is important, even 
in small buildings. 

Now, let us assume that the surveys have 
been made, posters and directions have been 
set up, and the organization is complete. 
Facilities are in place. Another step is neces- 
sary, a continuing phase, that of rehearsals. 
If your building has had a perfunctory fire 
drili now and then, don’t lull yourself inte 
the belief that the school is ready. It might 
be a grevious error. Complete evacuation of 
the building, by prescribed routes and on a 
time schedule, should be on the agenda of 
activities. And these movements should ap- 
proach military precision. Since an ounce of 
prevention is worth a pound of cure, a well- 
guarded building may prove to be the best 
‘means of defense. If anyone has intentions 
to start a fire in the building or to perpetrate 
some other deed of depredation, his actions 
will be discovered by an alert student body. 
A prompt warning will head off trouble. It is 
possible in every school to have student and 
faculty minutemen patrolling the corridors on 
a schedule that will not interfere with neces- 
sary classes. 

Along with the physical details set up in a 
building there is the matter of local com- 
munity plans. Co-ordination with the rest of 
the city or town activities is essential, even 
imperative. If there is to be a siren to warn 
all citizens of an attack, or even for practice 
purposes, the school should operate on the 
same signal. 


The Plan in Operation 

With facilities and equipment in order, we 
are ready for work. One of the most impor- 
tant factors in defense is alertness. Minute- 
men must be active and wide-awake. Patrols 
must perform the duties assigned to them. 
There is no place in the whole program of 
civilian defense for guards to fall asleep or 
to be off duty. Again let us emphasize that 
the country is engaged in war with ruthless 
enemies. Since much of the school defense 
will be carried on by students and staff, the 
tempo of execution will need to be stepped 


up. We are not planning a basketball game 
or a class party. There is no time now for 
lengthy debates and a recital of opinions. The 
formality of leisurely procedure is to be 
abandoned for the emergency. Semimilitary 
movements are the order of the day. A con- 
sciousness of this new state of. affairs will 
soon permeate the thinking of everyone in 
the building. 

Frequent rehearsals will be necessary. If 
building evacuations are to be complete in 
three minutes after the signal, and some stu- 
dents are confused as to the proper exit to 
take, more training is needed at that point. 
Alertness, proper timing, good execution — 
these are the essentials. 

Throughout the length and breadth of the 
United States there will be many differing 
conditions. School buildings range from one 
room up into the hundreds. Pupils range from 
kindergarten to old age, the latter being espe- 
cially the case in cities where adult classes 
are in operation. There are the halt, the 
lame, and the blind. Some buildings are 
equipped with heavy machinery on different 
floors. Students should be routed away from 
such areas in case of danger. In planning the 
strategy of defense, pupils and staff may be 
gathered into designated quarters in the 
building or they may be sent home. Which 
plan is followed will depend some on: the 
timeliness of warning, weather conditions, age 
of pupils, distances to travel, size of city, 
transportation facilities, and other factors 
peculiar to the locality. In cities where eve- 
ning schools are in operation another prob- 
lem presents itself. Blackouts will be in order. 
When the sirens sound throughout the city, 
calling for total darkness, all must obey. The 
school is only a unit in the activities of the 
city and must obey that signal. A signal for 
a blackout has the effect of a military order. 
There will be rehearsals on these. Before the 
first call comes for lights out in the city, all 
evening schools should rehearse the proce- 
dure. Here is a new situation. People cannot 
walk through darkened corridors and down 
stairways without danger of mishap. Some 
evening students are in advanced years. A 
building evacuation at night, with lights out, 
presents grave difficulties. Perhaps outside 
windows can be darkened and dim corridor 
lights left on. This would make travel safe 
without showing light outside. Flashlights 
may be needed. All this means thorough in- 
structions to the student body as to use of 
facilities, the authority behind directions, and 
proper procedure. This matter of blackouts 
is peculiar to the evening school. A city-wide 
rehearsal, with a 20-minute test, might start 
with a siren warning and be followed imme- 
diately by a complete blackout for the whole 
community, started by pulling the light 
switches at the electric power plants. Schools 
must be ready. Since there will likely be 
some people on the evening school staff who 
are also on duty in the daytime, it would be 
well to co-ordinate day and evening proce- 
dures. This applies to building signals, itinera- 
ries of students, special danger spots that 
need to be avoided, caring for a massed group 
temporarily and any other items that are set 
up in the program. 
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Leadership 

This is a real job for the school teacher. 
Some folks have referred to the schoolhouse 
as a cloistered place where students are con. 
veniently taken for a time under the care of 
nice people who don’t count in the real affairs 
of the community. Now comes the order for 
teachers to take over the job of protecting 
the lives of a quarter of the population and 
billions of dollars worth of property. It is an 
opportunity for real service and a great re. 
sponsibility. School people cannot afford to 
muff the assignment. 

Much of this work will fall to the men on 
the staff as they are more familiar with equip- 
ment and the dangers that may be met. Shop 
teachers, especially, will be called upon to take 
over many of the duties incident to the 
civilian-defense program. Whoever is assigned 
to this work should immediately set about to 
become informed on the important mechani- 
cal arrangements in the building. Conferences 
with the janitorial staff will be in order, 
Location of light switches, fuse boxes, build- 
ing exits, signal systems — these are some of 
the things that must be understood. 

There is the matter of co-ordination be- 
tween the school and outside agencies. Some 
teacher may be assigned as a contact man 
between the school and community head- 
quarters. Clear understanding and definite re- 
lations are necessary for efficient operation. 
The community may wish to instruct its 
citizenry in the essentials of a blackout and 
why such is necessary. The school is the 
logical agency to carry on the instruction. It 
may not be in the course of study, but the 
job must be done. Teachers have the ad- 
vantage in this matter. The school is a formal 
institution, with machinery in motion for 
teaching people. The technique is already 
perfected. Time is available. We are called 
upon to do the job. It must and will be done. 
It behooves industrial and vocational people, 
especially, to acquaint themselves thoroughly 
with the machinery of operation in the build- 
ing and to plan the necessary movements in- 
cident to safety measures. Qualities of leader- 
ship will come to the surface in all this. It is 
not just another assignment laid on the desk 
of a busy teacher. It is a call to service that 
none can shirk. 


Conclusion 

Now then, let us summarize the several 
points and complete the picture. There are 
some very obvious things to be noted. It would 
be unwise to predict what kinds of attack 
might come or in what area. Preparedness 1s 
the watchword. It is the responsibility of 
faculty, staff, and students to join hands in 
this matter of protection. This is the main 
business. 

There are some other results coming from 
all this, so important that they rank almost 
on a par with the main objective. And these 
other things offer teachers an unusual oppor 
tunity. They are as follows: 

a) Here is the chance to inculcate the ideals 
of Americanism. Perhaps we have grown 4 
bit careless and have taken our liberty for 
granted. Let us, as teachers, stand foursquare 
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in our civic ideals and build up a body of 


young people who will radiate the spirit of a 
free country. What will it mean in each com- 
munity to have this generation of students 
conscious of their duty as citizens, facing the 
problems of the day in the spirit of unselfish 
service, and sacrifice if necessary, in order 
that the democratic institutions we prize so 
highly may be preserved for those to come? 
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b) In this all-out for a common cause 
there is equality of opportunity. It is not a 
question of outstripping my neighbor in this 
matter of public service, but rather, out- 
stripping myself. And the thought of equal 
opportunity has an ennobling influence. 

c) We have grown a bit disrespectful of 
established authority. Old and young have 
flouted regulations for the common good. And 
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this attitude is reflected in the younger gen- 
eration. Here is a chance to build anew those 
splendid virtues so essential in a democratic 
community. 

d) And what about public opinion? That 
great force that thrives in every group of in- 
telligent people, shall it grow or perish? You 
teachers of America! Your great chance is 
here! 


Suggestions for Defense 
Drawing Classes 


The success of any adult-training program 
depends upon its ability to give to the student 
a feeling of achievement and success. The 
present engineering defense courses are no 
exception to the rule, and require skillful 
handling if they are to attain the desired 
results. 

At the present time, there are a great num- 
ber of training programs offering a variety of 
courses and directed by a college, or some 
educational center. As a rule, a large group 
will register for these classes because the idea 
of taking a college course appeals to many 
people, and that fact alone will attract a 
number of students. However, the glitter of 
the term “college” attached to the enrollment 
card soon wears off, and the job of keeping 
the students interested falls upon the teacher. 

With the various types of adult programs 
under way at present, many men from indus- 
try have been introduced to teaching, and 
upon them falls the task of keeping the class 
going, and the work interesting and within 
the scope of the pupils. One of these courses, 
engineering drawing, is always in demand and 
popular with the students. This article aims 
to bring out a few points that may mean 
either success or failure. It is written mainly 
for the man who finds himself in a teaching 
position wherein he is Jong on practical ex- 
perience, but short on teaching experience. 


The First Class 

Start the first night off with a bang! Know 
what you are going to cover in the course, 
and give a full account of what is to be re- 
quired. Be honest with the group; don’t try 
to talk anyone into taking the work, if they 
are not eager to do so. The alert teacher will 
capitalize upon any little personal touch that 
may arise, for much can be gained if the 
teacher exhibits a feeling of interest in the 
student as an individual. Show your students 
you have something to offer, and present it in 
so simple a form that they feel they will be 
able to do the work required. Remember that 
What may be a simple everyday occurrence 
to you will be new to them. Don’t expect too 
much of them just because they are adults. 

The use of sarcasm or ridicule in teaching 
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young students may be poor practice, but it is 
fatal with adults. Not only is oral criticism 
bad, but checking papers too critically may 
also cause a decline in class enrollment. In 
grading the first few drawings, why not use 
either satisfactory or rejected? This will give 
you a chance to point out errors, and yet 
keep the student from becoming discouraged. 
“Nothing succeeds like success,” definitely 
applies to adult schooling. I find that return- 
ing drawings full of red pencil corrections 
does not leave the student with much en- 
thusiasm for the next problem. Using a check 
list to indicate errors puts the student in a 
more receptive mood to make the corrections 
on his drawing. This method also serves as a 
means of self-checking on the next problem. 
The following check list is used and stapled 
to the corner of the drawing: 


Check These Points to Improve Your Drawing 
Composition 
1. Incorrect solution. Problem does not follow 
directions as given. 
. Faulty arrangement of views. 
. Make accurate measurements. 
. Keep drawing as clean as possible. 
. Keep views well balanced on sheet. 
. Title block must be correct — size, informa- 
tion, lettering, bill of material. 
Shape Description 

1. Object lines have been omitted or incorrect. 

2. Line representing invisible edge omitted or 
faulty. 

3. Object lines should be heavy and uniform in 
weight. 

4. Dotted lines (hidden edge) should be lighter 
in weight and should be about % in. long 
with 1/16 in. space between. 

5. Poor line work —lines are blurred, ragged, 
too heavy, partially erased. 

6. Center lines omitted or improperly drawn. 
The center line should have the long line 
about % in. or more, and the short % in., 
with 1/16-in. space between. 

7. Do not have a double line. 

8. Make all corners neat and clear. Do not 
allow open spaces. 

9. Wrong crosshatch lines, or poorly spaced, or 
omitted. 

Size Description 

1. Extension lines should not touch the object 
lines. Keep at least 1/16-in. space between 
extension line and object line. Carry exten- 
sion line % in. beyond arrowhead. 
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2. Dimension figures should be % in. high with 
fractions 2/3 higher than whole number. 

3. Dimensions are incorrect, omitted, or im- 
properly placed. 

4. Arrowheads should be % in. long and touch 
extension lines. 

5. Fraction bar improperly placed. 

6. Avoid repeating dimensions. 

7. Keep dimension line at least %4 in. from ob- 
ject line, and between lines. 

8. Be sure the sum of the detail dimensions will 
be the same as the over-all dimension. 

9. Whenever possible keep detail dimensions all 
‘in a straight line. 

10. Dimensions do not read from bottom or 
right-hand side. 

11. Notes are either omitted, or incorrect. 

Lettering 

1. Use all vertical, or all slant lettering. 

2. Be sure of correct shape of all letters and 
numbers. 

3. Use guidelines for all lettering. 

4. Poor spacing of letters. 

Comments 


In using the list simply encircle the num- 
ber indicating the type of error; underscore 
any particular portion of a statement. 


Lectures and Demonstrations 

If demonstrations and lectures can be sup- 
plemented by duplicated sheets, listing the 
main points discussed, the student will refer 
to a sheet of this nature more readily than a 
text. Use blueprints whenever possible, for 
there is a marked increase in interest when 
working from actual drawings, as compared 
with using a text for the same problem. 

It is important for a businesslike operation 
of the class to get each class period started 
promptly. A good point to rémember in this 
respect is to give a short talk on some part 
of the lesson of the evening, immediately 
after the class has been called to order. This 
will tend to get the students to class on time. 
This talk could easily be the directions for 
doing the evening’s problem. Adults will be 
concerned about getting behind the rest of the 
group, and will be on time, if being late 
means being behind the others in the group. 
On the other hand, if the group is allowed to 
work by themselves for the first half hour or 
so of the period, tardiness will result. As the 
amount of tardiness increases, so will the 
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number of absentees. Absentees, or late 
starters, are always a problem to the teacher, 
for it usually results in the teacher having to 
give extra individual attention to them in 
order to bring them up to the rest of the class. 
A duplicated sheet, giving the assignment for 
the course, will enable the student to work out 
of class, as well as allow the faster students 
to work ahead, should they desire to do so. 

The amount of help offered a student will 
require good judgment and study on the part 
of the teacher. With some students, a teacher 
can become a bother, and may upset them 
more than help them, while others will need 
constant coaching, if anything is to be 
accomplished. 

Freehand sketching may be a means of 
laying somewhat of a foundation before the 
actual board work begins. The advantage to 
sketching is that it takes less time for doing 
a problem, than it does to make the drawing 
on the board. However, there seems to be 
somewhat of a feeling against sketching with 
many men who have shop experience. This is 
possibly brought on by their acquaintance 


with the work of the engineer or draftsman. 
Therefore, they feel that if they are not 
working on the board and using all the equip- 
ment, they are missing the point, and are not 
getting what they think they should have. For 
the first few meetings give them problems 
that require the use of all their equipment, 
and work in the sketching gradually as they 
begin to see the reason for its use. 


Care of the Equipment 

The issuing and return of equipment may 
lead to some trouble if not properly checked. 
A method that will eliminate misunderstand- 
ings is simply to number the drawing kits and 
instrument sets. When issuing the materials, 
go over each one with the individual receiving 
them, and then have the recipient sign his 
name to the number. If the instructor simply 
issues the equipment and then puts down the 
student’s name with the number, the pupil 
can come back with the answer that all the 
parts were not in the kit when he got it. By 
use of the afore-mentioned method, this is 
eliminated. 
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Although adult classes are run on a volun- 
tary basis, and although ordinarily only in- 
terested individuals attend, occasionally one 
or two will turn up in a class who seem to be 
there for the social contacts rather than for 
the purpose of learning anything about the 
given subject. The teacher may probably hesi- 
tate to enforce any disciplinary measures on 
these adults. However, if they fail to cooper- 
ate, for the best interest of the class as a 
whole you can feel justified in asking them to 
discontinue the course. The time usually al- 
lowed for work of this nature is all too short, 
and having a disturber in the group hinders 
the progress of the class. 

In evaluating the results of your teaching 
remember that you are dealing with a mixed 
group, so don’t expect all the members of the 
class to reach the top. Because some will not 
do as good a job as others, however, does not 
mean that they are to be classed as failures. 
Don’t present a discouraging picture to the 
students. Remember morale is a factor to be 
considered in dealing with the army in the 
classroom as well as on the field. 


Industrial Arts 
in the Defense Emergency 


What is the place of the industrial-arts de- 
partment in the present emergency? In what 
way can the department of industrial arts, no 
matter what grade, enter wholeheartedly into 
the matter of making worth-while and useful 
contributions to our program of national 
defense? 

First of all we can be of great service by 
doing everything within our power to con- 
serve all kinds of materials, and to release 
more men and material for defense purposes. 

1. Our drawing paper may be used on both 
sides. If care is taken in laying out borders 
the plates may be neatly bound into booklets, 
if that plan is used, or they may be trimmed 
with equal success as when one side is used. 
It means about 50 per cent saving in paper. 

2. Salvage sheet iron from old sign boards 
and tin cans. The saving that may be made 
here is in direct proportion to the amount of 
metal you use. Who is to say that as nice a 
tackle box or sand pai! cannot be made from 
salvaged metal as from new, and that as 
much may be learned in the way of opera- 
tions and related material? 

3. Wood from old packing boxes has many 
uses. It will not be very attractive for certain 
articles, but there are many places where it 
may be used with good results and without loss 
of tool operations or related knowledge. 

4. More time may be put in on certain 
home-mechanics jobs. There are literally 
hundreds of jobs about the home that dad 
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will not find time to do with all his overtime 
work. He will not be able to hire a man to 
do many of them because men work long 
hours on vital defense projects. It must either 
go undone, be done in a slipshod manner, or 
be done by dad’s son who is in junior high 
school, and is too young to go into industry 
but can nevertheless serve his country well by 
preparing himself well. 

Following are some of the home-mechanics 
jobs that these young men may be taught to 
do in this emergency: 

1. Repair and sharpen tools and utensils 
used about the home. 

2. Do simple jobs of auto mechanics. 

a) Polish cars with various polishes. 

b) Remove and replace wheels on 
automobiles. 

c) Remove, repair, and replace tires 
and tubes on automobiles. Keep tires 
properly inflated (increasingly important 
to release more tires and rubber for in- 
dustrial use). 

d) Remove dents from fenders and 
refinish with touchup enamel, or repaint 
fender to match body. 

e) Repair a cracked fender by means 
of patch, rivets, and solder. 

3. Jobs in home upkeep. 

a) Replace washers in faucets. 

b) Replace faucets. 

c) Repair broken ironing cord or lamp 
cord, properly and safely. 

d) Replace a broken windowpane. 

e) Clean out a clogged drain by one 


of several methods that may be safely 
attempted by the home mechanic. 

f) Install window screens and storm 
windows. 

g) Repair the garden hose. 

h) Keep the garden tools in repair. 

z) Keep the lawn mower in repair. 
Sharpen the mower, or recondition it for 
use instead of getting that new one this 
year. 

j) Replace that drawer pull or re- 
fasten that hinge. If the edge of the 
veneer is beginning to loosen, fasten it 
‘before any damage is done. 

k) Upholster that chair instead of get- 
ting a new one just yet. 

4. Jobs in farm upkeep, if you live on a 
farm. 

a) These are too numerous to men- 
tion; however, there are several good 
and several very inexpensive books on 
farm repair that may be had from The 
Bruce Publishing Company, of Milwau- 
kee, Wis., The Manual Arts Press, of 
Peoria, Ill., and perhaps from many 
others. 

Though we may be short of materials for 
the projects we have been making, there is 
no need to give up the ship. Smaller projects, 
reuse of materials in many cases, and the 
teaching of jobs in home mechanics that are 
of immediate and direct use, are a few of the 
ways that we may carry on our work even 
more usefully, perhaps, than with unlimited 
materials and equipment. 
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Connecticut State Trade Schools Train 
Women for Industry 


The training of women machine operators 
and inspectors for the National Defense 
Training Program is now part of the curricu- 
lum of the Connecticut State trade schools. 
In order to lessen the shortage of skilled 
workers in this section, and to stem the tide 
of in-migration of men from other areas, who 
might be left stranded and jobless with their 
families when the defense program is over, 
the Connecticut State department of educa- 
tion started the training of women as a possi- 
ble source of labor reserve for this emergency. 

Dr. Alonzo G. Grace, commissioner of edu- 
cation in Connecticut, was requested by 
manufacturers in Connecticut, in November, 
1940, to train women for jobs in industry. 
Dr. Grace consulted with Augustus S. Boyn- 
ton, director, bureau of vocational education, 
with the result that classes were started in 
many of the trade schools throughout Con- 
necticut. This movement to train and employ 
women on skilled jobs is assisted by Major 
L. J. Maloney of the Connecticut State Em- 
ployment Service; Albert F. Snyder, chair- 
man of the Connecticut Manufacturers’ Asso- 
ciation Subcommittee, studying emergency 
defense labor problems; and E. A. Stowell, 
Connecticut representative of the Training 
Within Industry Division of the Office of 
Production Management. 

The labor department of the Connecticut 
State Employment Service, with offices in 
the principal cities of Connecticut, and head- 





*State Trade School, Bridgeport, Conn. 





This girl runs a milling machine as part of her instruction 
at the State Trade School, Bridgeport, Conn. 


T. E. KEYES* 


quarters in Hartford, where a research office 
is maintained, devotes full time to the ad- 
ministration and interpretation of tests for 
applicants in the defense industries. Ad- 
mittance to the Connecticut State trade 
schools for the defense industries is recom- 
mended to applicants successful in these tests. 

A defense training course for women was 
initiated November 25, 1940, at the New 
Britain, Conn., State Trade School, on re- 
quest of a New Britain manufacturing con- 
cern, asking that their women inspectors be 
upgraded. This course, which included blue- 
print reading, mathematics, and the study 
and use of precision measuring instruments, 
ran two nights a week, two hours a night, 
and was set up as a 40-hour course, but 
varied from 25 to 60 hours, depending upon 
the ability of the girl trainees. Seventy 
women completed this work which was of a 
supplementary nature. It is now more in the 
pretrade field, running, with 10 enrolled, 
mornings from 8 a.m. to 12 noon. 

Manchester, Conn., State Trade School, on 
recommendation of a Manchester silk mill, 
started courses for women in January, 1941, 
at their Defense-Training Center No. 2, lo- 
cated near the mill. Twenty-six women were 
entered in a parachute-making course with a 
total of 151 trained, up to the closing date, 
September 1, 1941. Fourteen were trained in 
a parachute-assembly course and 156 were 
trained in a parachute shroud-line-making 
course. 

The idea of training women for mechanical 
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pursuits had its start in the Bridgeport, Conn., 
State Trade School in January, 1941, as was 
mentioned in the May, 1941, issue of INDUus- 
TRIAL ARTS AND VOCATIONAL EDUCATION, in 
an article entitled “The Bridgeport National 
Defense Training Program.” The American 
National Red Cross Motor Corps, with the 
cooperation of the Bridgeport State Trade 
School, started an automobile repair course 
in which 50 women were trained 3 hours a 
night for 15 nights. In all, 4 courses were 
run with 16 enrolled in the first, 14 in the 
second, 15 in the third, and 10 in the fourth. 
All those who took this training are now en- 
rolled as emergency drivers for the American 
Red Cross and are subject to call by that 
organization as a disaster squadron. 

In June, 1941, after a survey was made 
of manufacturers in the Bridgeport section, 
asking how many would be interested in a 
proposed general machine course for women, 
results indicated that 40 to 50 women would 
satisfy the immediate need. As soon as the 
regular trade school classes went on vacation 
a course in machine work for women started 
August 4, 1941, in which 20 women were en- 
rolled. This course was held from 8 a.m. to 
5 p.m., 40 hours a week. 

On August 30, 1941, 16 women were cer- 
tified after 160 hours of instruction, twelve 
were placed immediately in 3 of the Bridge- 
port manufacturing plants. One shop took 6 
as apprentice machinists; another took 3; 
two as milling-machine operators and one as 
an experimental assembler; another company 





The surface grinder is another machine with which 
girls familiarize themselves at the State Trade Schools 
in Connecticut 
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The tracing course at Waterbury, Conn.’s Leaven- 
worth High School, under the sponsorship of the 
Connecticut State, Department of Education de- 


veloped women in this important step in the 
reproduction of a drawing for a blueprint 


took 3 as drill-press operators. Four of the 
women who took this preliminary training 
did not accept jobs, though offered, but pre- 
ferred to further their training in a night 
class set up when day school took over the 
shop after vacation, on Sept. 2, 1941. The 
night class runs from 5 p.m. to midnight, and 
another class, for those unable to attend the 
earlier shift, runs from midnight to 7:30 a.m. 
Since the advent of this class, 10 more have 
been added to the roll. 

These women are all given light machine- 
shop experience, which includes operation of 
drill presses, lathes, light milling machines, 
and benchwork. Related work in shop mathe- 
matics, trade theory, and blueprint reading, 
is part of the course. 

The average age of this first group was 25 
years. None had had previous experience in 


Mixed groups receiving training at the 
State Trade Schools, Bridgeport, Conn. 


machine work, yet the samples of work done 
during their training was equal, and in some 
cases, superior to that done by the men in 
training alongside them. Manufacturers em- 
ploying these women claim they are working 
out very satisfactorily and forcing a speed-up 
in production. The average pay of those com- 
pleting this course, to date, is 60 to 65 cents 
an hour. 

Waterbury, Conn., made use of their 
Leavenworth High School when defense 
classes for women were started there on May 
12, 1941, at the request of Waterbury manu- 
facturers. The Connecticut State board of 
education sponsored a course in tracing for 
women which ran from May 12 to July 1, 
four hours a day, 20 hours a week, at which 
time it grew into a 40-hour-week course until 
August 18. Nineteen women completed 200 


This mixed group in machine training at the Bridgeport, Conn., 
State Trade School shows at the left, a boy on a shaper; center, 
a girl operating a lathe; and at the right, a girl at a drill press 


hours of this training, and 12 finished 300 
to 400 hours of work in this field. 

June 30, 1941, saw the opening of a course 
in machine training for women at the Board- 
man Trade School, New Haven, Conn., at 
the request of New Haven manufacturers, 
which lasted until August 22, 1941. As soon 
as a chair factory on County Street, New 
Haven, is renovated, these classes will be 
resumed, having stopped because of lack of 
room. While the high school in New Haven, 
adjoining the Boardman Trade School, was 
closed for the summer vacation, a room was 
temporarily acquired for this training, which 
included spot welding, soldering, and the 
running of lathes, milling machines, and drill 
presses. 

In New Haven an attempt was made to 
give all-round experience, more, primarily, to 





Operation of the lathe is included in the machine-training course for 
women at the Danbury, Conn., State Trade School 
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overcome shyness and nervousness on the 
part of the women in their new industrial 
environment. Graduates of this course have 
been successfully placed in New Haven, Mil- 
ford, and Bristol, Conn., factories. 

Machine training for women in defense in- 
dustries started at the State Trade School, in 
Danbury, Conn., on July 7, 1941. Two women 
completed 147 hours’ credit on August 16, 
1941, and are now working in a Danbury, 
Conn., manufacturing company. Eight are 
now enrolled in this class, started because of 
a demand by the girls for the training. This 
is a 40-hour-a-week course and includes light 
machine training on lathes, drill presses, and 
milling machines. Stress is on the use of 
measuring instruments — micrometers, ver- 
nier height gauges, plug, ring, and snap 
gauges, and calipers. Some jig and fixture 
work and simple layout work are also cov- 
ered. Women in the Danbury area are not 
as yet required for the operation of 
machinery. 

Training women for shops in the defense 
industries was started at the Hartford, Conn., 
State Trade School, Sept. 8, 1941. Seventeen 
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were enrolled on the first day; to date, 20 
are enrolled. This course runs eight hours a 
day, five days a week, for five weeks. The 
200-hour training which the Hartford women 
receive, includes work on the bench lathe, 
grinding machine, hand milling machine, drill 
press, foot press, spot welding, and soldering 
with gas, electricity, and the oxyacetylene 
tank. Related work with this course includes 
mathematics, blueprint reading, and the use 
of measuring tools and gauges, fitting the 
women for inspection work. It is expected 
that the enrollment will double in Hartford, 
and equipment is planned for that event. The 
ages of the Hartford group of women varies 
from 18 to 28, with most of them high school 
graduates, and one, a normal school graduate. 
Already 2 of the Hartford manufacturers 
have signified their intentions of taking the 
graduates. One manufacturer would like to 
have the training include work on power 
machines so that he could use the women in 
place of men on those machines, thereby re- 
leasing the men for heavier tasks in the shop. 

Skills are a requirement today, and persons, 
men and women, whether younger or older, 
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who do not have skill, can find employment 
only by acquiring that necessary skill. The 
Connecticut Bureau of Vocational Education 
released on June 26, 1941, a list of proposed 
types of work processes for a defense-train- 
ing department for women. It includes: hand 
riveting, gun riveting, sheet-metal operations, 
soldering — hand iron, soldering — torch, sol- 
dering, electric iron, hand raising, drill press 
—single and double, hand tapping, machine 
tapping, hand milling, plain milling, power 
milling, hand-screw machine, B. & S. auto- 
matic screw machine, hand filing, foot press, 
buffing, bench lathes, floor lathes, spot weld- 
ing, tool grinding, spray gun, straightening 
(flat), assembling and inspecting, measuring 
tools, blueprint reading. 

On February 1, 1941, approximately 300,- 
000 men had been trained in America for 
the defense training program but only 595 
women were so trained. In Connecticut alone 
there are nearly 10,000 women registered on 
the unemployment roster and an additional 
2000 on WPA. Many of these could be trans- 
ferred to jobs in private industry with the 
right opportunities provided. 





Course Outlines 





Course Outline for Training Aircraft- 
Engine Assemblers and Testers 


The selection of the Cincinnati area as a 
likely spot for the development, of factory 
facilities for the production of aircraft en- 
gines was influenced by several factors. One 
of these was the distance removed from coast- 
al areas; another, the availability of trans- 
portation and materials; another, the nature 
of the industrial areas; and still another sig- 
nificant one, the state of development of the 
vocational high schools and their ability to 
contribute to the over-all picture. 

With the decision to locate a new plant 
near Cincinnati, the Wright Aeronautical 
Corp. selected an area immediately to the 
north of the city, and on this land has con- 
structed what at the time was reputed to be 
the largest building in the world under one 
toof, the total amount of ground being just a 
bit short of 35 acres. Except for some of the 
office buildings, this is wholly a one-story 
Plant. The foundry and certain other build- 
ings are separate from the main building. The 
first engine was assembled approximately six 
months after breaking of ground, and six 


“Supervisor and Co-ordinator in charge of National De- 
fense Training, Cincinnati, Ohio. 


RAY F. KUNS* 


months later found the factory operating with 
approximately two thirds of the projected 
scale of employment. 


Vocational Schools Problem 

The factory established a school, in a leased 
building, for training machinists. This com- 
pany school continues in operation, being 
wholly under the control of the factory. In 
the early months of operation men were as- 
signed to the school without pay. At a later 
date, they were placed on the pay roll at the 
time of assignment. The usual length of time 
in this school is approximately three weeks, 
during which time a review of mathematics, 
blueprint reading, science, measuring instru- 
ments, and the like, is covered in one week, 
and two weeks are given to machine-tool 
operation. This short, intensive, refresher 
course on machines quite similar to those 
used in factory production, has proved quite 
satisfactory to the company. In addition, 
many machine hands, trained in national de- 
fense classes in Cincinnati, Norwood, and St. 
Bernard vocational schools, have been given 
employment. 


The question of training aircraft-engine 
assemblers and testers was one which was of 
great concern to the firm’s officials and en- 
gineers. Heretofore, such workmen had been 
trained within the factory by placing the 
green men alongside of experienced men. At 
no time in the history of the company had 
there been set up a program of training de- 
signed to do this job in a school. Production 
engineers and officials from the corporation 
visited the Automotive High School on sev- 
eral occasions in the fall of 1940, at which 
time preliminary plans were made for train- 
ing such men as were to be needed as assem- 
blers and testers. The company agreed to sup- 
ply the Automotive High School with two of 
the engine models, which were to be made in 
the Cincinnati plant. These were the 14-cyl- 
inder, 1700-horsepower engines, valued 
roughly at $20,000 each. When it was sug- 
gested to these individuals that it would also 
be desirable for them to supply teachers to do 
this job, they stated that they did not have 
any personnel to release for such work. It was 
definitely established that the school would 
need to take over the problem of developing 
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the course of study, selecting and training January 20, 1941, the school was opened. Con- deal of home study and to meet many times ae 
the teachers, and assume full responsibility siderable difficulty was encountered in secur- in conference, they were all sent to Paterson, of b 
for the mechanics of the training program. ing the engines required, as well as locating N. J., for from three to five days’ work in 40 
Since this was a wholly new art to the and securing the tools needed. The guiding the factory. This was done in order that they ie 
Cincinnati area, considerable thought was _ rule of not using obsolete engines or equip- might gain firsthand knowledge of factory og 
given to the methods of selecting and training ment was held to, in spite of lack of materials. procedures. As a result of these visits and ran 
the teaching personnel. Mr. K. C. Smith, an Those in charge of this training have held factory training, the school training was engit 
aircraft-engine instructor in the Automotive to the idea that there could be no justification stepped up to a marked degree. engir 
High School for 10 years, was asked to act in the use of obsolete tools and equipment in The first program of training, originally set ine 
as supervisor of the work. In December of training of this type, and that only those for 10 weeks, was extended to 13 weeks to de 
1940, the writer paid a visit to New Jersey to operations which were common to the fac- make up for the lag occasioned by lack of etc. 
the Paterson plant of the corporation. On his tory processes must be taught. The basis of equipment and difficulties of the organization pane 
return, he assigned Mr. Smith to a 10-day ll text material is the factory instruction of a new type of training. Of the first group ipula 
stay at Paterson, during which time he was manual on the model engine being handled. As of 226 certificated as having completed the schoc 
taken through the plant and put through the new developments occur, they are immediately requirements of the course, all but 13 were - 
routine of engine assembly and testing. A incorporated into the program of study. Thus later employed in the factory. Of these 13, as 
crew of 26 additional teachers and supervisors it has been found that when a man trained in some were in the service of their country; he 
was recruited. These, in the main, are from the school is placed on a job in the factory, some were on other jobs which they did not suffic 
the automotive shops of this area, many of the transition occasions no difficulties. The want to leave and a few failed to qualify floor 
them being graduates of the Automotive High assembly of a crankshaft, for instance, is done for other reasons. The second group of train- mani 
School with some years of experience in auto- in the factory with exactly the same jigs, dial ees numbered*over 300, and to date slightly 
motive engine rebuilding and testing. This gauges, and hand tools as those used in the more than 1000 men have been trained in the 
crew was started to work building benches, school. program, with over 300 remaining in training. Te 
toolroom boards, selecting tools, and preparing In order to speed the training of teachers, Of the total number of men trained, approx- not ; 
programs of study, and two weeks later, on who incidentally were required to do a great imately 90 per cent have been employed, and house 
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placement of those eligible continues. Since 
this company is working on military aircraft 
engines, it is natural that a very high degree 
of checking and counterchecking is attendant 
upon the selection of any employee. 


Occupational Tests for Selection of 
Trainees 

All trainees are certificated through the 
state employment service. At the time of en- 
rolling, they are given mechanical aptitude 
tests, requiring about two hours of their time. 
Later on, they are required to report to the 
school, at which time the Otis and Humm- 
Wadsworth tests are required, this taking ap- 
proximately two hours additional time. Aside 
from the results of the two tests, the appli- 
cant’s experience in allied work, his high 
school and college or technical school train- 
ing, and other factors, are taken into consider- 
ation in determining whether or not the ap- 
plicant should be afforded the opportunity of 


‘taking the training. Approximately one out of 


every two applicants has been given the train- 
ing. Many factors aside from failure to qual- 
ify have entered into this. For instance, many 
men did not feel they could wait until there 
was an opportunity to take the training. 
Others had chances at other jobs. 


Plan of Training 

Owing to the nature of the subject to be 
handled and the number of men to be trained, 
the entire program was broken down into 
units, which have come to be known as 
benches, since this work in reality is a type 
of work best described as machinists’ bench 
assembly. The nose section comprises one 
bench; the center section and valve action, 
another; the crankshaft, another, etc. In the 
school, men are rotated from one bench to the 
next, so that each man has a chance at all 
details of engine assembly. It is true that in 
the factory a man may be held at one point, 
doing only one unit of assembly; however, it 
is felt that he is a better workman for know- 
ing all, and, furthermore, many trainees do 
have the task of completely disassembling and 
reassembling engines. Details of items cov- 
ered on these benches appear on the outline 
of bench training, which follows. Twelve to 
14 men are assigned to each bench, this being 
about the maximum number able to gather in 
a circle to receive instruction on some in- 
tricate part. In addition to the two original 
engines used for assembly, two complete new 
engines turned out in the Cincinnati factory 
are now available, and a considerable number 
of sections, such as the supercharger check, 
etc., are available for each bench. This is a 
much better plan, as it allows of more man- 
ipulative work for each trainee. While the 
school could have supplied many engines of 
the same make, but of different models, it 
has never done this, as operations do vary. At 
the end of one year of continuous training, 
sufficient aircraft-engine material is on the 
floor to permit of the desirable amount of 
manipulative practice. 


Engine Testing 
Testing of the 1700-horsepower engine is 
not a practical consideration for a school 
housed near the center of a city of 500,000 
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people. It was decided that the phase of en- 
gine training, which on the face of it appears 
to be the most vital one, could not be handled 
by the school. However, the exact duplicate 
of an engine test cell setup for handling these 
engines was provided. In this test cell, the 
engine is swung onto the test stand, all con- 
nections are made, and all manipulative oper- 
ations in this connection are outlined and 
learned. For instance, the method of attach- 
ing a lifting hook or device, and the method 
of attaching chain block, are of importance. 
Methods of assembling cables and other 
fittings are vital. Purposes of instruments 
must be learned. Methods of calibrating in- 
struments must be understood. Incidentally, 
the operation of engine testing has as a pre- 
requisite, complete understanding of the 
manipulation of the slide rule. Consequently, 
much time needs to be spent on refresher 
work in mathematics, blueprint reading, graph 
projection, and data recording. 

For those interested in the mechanics of 
testing this type of engine, a brief description 
is given. The newly assembled engine is sent 
to the test cell for a green test, which usually 
runs in the neighborhood of eight hours’ oper- 
ation under a rigidly specified set of condi- 
tions. A log is made covering a multitude of 
details. Neatness and exactness are prere- 
quisites on the part of the trainess. At the 
conclusion of the green test, the engine is re- 
moved from the test stand, placed in the 
cradle, and rolled to the disassembly floor, at 
which time it is completely disassembled and 
cleaned, the parts being placed on tables on 
which they are taken to the inspection depart- 
ment. In the inspection department, where 
incidentally a goodly number of school-trained 
testers are now working, the engine parts are 
given a minute inspection for any flaws or 
faults developed during the green test. From 
the inspection department, the parts then go 
to the assembly floor, and are reassembled 
into an engine comprised of the original parts 
remaining in good condition, and others re- 
quired to replace those found at fault. After 
the reassembly, the engine is returned to the 
test cell for a shorter run in what is known as 
the final test. If in this test the engine incurs 
any penalty, it has a teardown, reinspection, 
and penalty rebuild, when it is again rated for 
final test. 

In spite of the fact that it is not possible 
to make actual running tests of these large 
power plants, records in the factory do show 
that men trained as testers: have been uni- 
formly satisfactory when placed on the job. 
When compared with those who have had 
their test training in the factory alone, the 
thoroughness of training in the school offsets 
the disadvantages of not having the actual 
operation of the engine, which is the lot of 
those trained in the factory. The difficulty 
with the factory-trained tester seems to be 
his lack of understanding of why he does the 
operation he is required to do. There seems 
to be no question that the best way to train 
engine testers would be a combination of time 
spent in the test cell and the thorough-going 
training which is given at the school. While 
this is the eventual outcome, there is no 
chance at present for the trainee to go to the 
test cell until he is actually on the pay roll, 
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and there has been no attempt at upgrading 
the factory trainee by bringing him back to 
the school. Perhaps time will solve some of 
these difficulties, but it can safely be said 
that the training, as outlined and given, has 
proved to be most valuable indeed in stepping 
up the production of engines in the factory. 
The reader will note an outline of both the 
assembly and test procedure, in that which 
follows, with references to training in the 
school. The layout of the area in which this 
work is conducted appears in the drawing re- 
produced herewith. The reader should remem- 
ber that this training has been given in three 
shifts daily for approximately one year, all 
training being of the pre-employment grade 
requiring 30 hours per week for 10 weeks. 


Production Engine Test Training Outline 


I. Tae Encrve Trster 


A. Aviation High School requirements for test 
trainees 


The school application. 

. The OS.E.S. aptitude tests. 

. The temperament tests. 

. A high school education or better. 
. Physical fitness. 

Full American citizenship. 

Good moral character. 

. F.B.I. cleared record. 

. Perfect attendance. 

. Complete cooperation. 
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What the engine tester accomplishes 
. Runs or wears in new parts. 
. Checks engine performance compared to 
specification. 
3. Discovers and reports weakness developed 
during tests. 
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C. Responsibilities of engine testers 

1. To advance himself and be worthy. 

2. To aid the instructor in accomplishing the 
best instruction. 

3. To support the name of Aviation High 
School with fine work. 

4. To prepare to help Wright Aeronautical 
Corp. maintain its good name. 

5. In all these things to maintain a patriotic 
American spirit. 
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. Methods of accomplishing our aims 


. Be prompt. 

. Be serious. 

Be clean. 

Be neat. 

. Give your whole attention. 
Take copious notes. 

Forget your self(ishness). 

. Tolerate dishonesty in no one. 
. Give so that you may receive. 
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. Tue Internat ComsustTion ENGINE 
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History and development 
Nomenclature 
. Force, work, energy, power. 
Horsepower — brake, indicated, frictional. 
. Friction. 
. Efficiency — mechanical, thermal. 
. Compression, compression ration. 
. Torque, torque reaction. 
Inertia. 
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III. Tae Privcreres or INTERNAL COMBUSTION 
ENGINE OPERATION 

1. The four-stroke cycle. 

2. Cams and valves. 








. Simple valve timing. 

Engine nomenclature. 

. Explanation of the above with cutaway 
Cyclone E. 
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IV. CarBuRETION 

1. Definition of carburetion. 

2. Theory and illustration of simple carburetor. 

3. Air-fuel ratios, how determined and their 
importance. : 

4. Float and floatless carburetors (Holley and 


Stromberg). 


V. IcniTIoN 

1. Elementary principles of electricity. 

2. Elementary principles of ignition. 

3. Ignition systems. 

4. The magneto. 

5. Ignition timing and its great importance. 
6. The compensated cam-type magneto. 


. Definition of lubrication. 
. The S.A.E. numbering system. 

a) Viscosity. 

b) Fire point. 

c) Carbon. 

d) Pour point. 

e) Ash. 

f) Acid. 
3. Factors affecting the selection of an oil. 
4. Diagram and explanation of dry pump oiling 

system. 
5. Explanation of the oil system parts. 

a) The tank. 

b) The hoses and connections. 

c) The gear pump, the relief valve. 

d) Drilled and fitted passages. 

e) The dry sump. 

f) The scavenger pump and system. 

g) The filters. 

h): The oil coolers. 

i) Floating wearing parts on oil film under 

pressure. 

6. Need of absolute cleanliness. 
7. Effect of water in the system. 


VI. LusricaTIon 
1 
2 


VII. FueEts 
1. Composition of gasoline fuels. 
2. Types and grades. 
a) Gravity, Beaume. 
b) Boiling characteristics. 
c) Freezing characteristics. 
d) Heat values. 
e) Knock characteristics. 
3. Relationship of octane rating to compression 
ratio. 


VIII. Encrve Coormnc SysTEMs — 


1. Direct-air cooling. 

2. Indirect (liquid) cooling. 

3. Oil as a cooling agent. 

4. Heat loss through cooling system. Takes so 
much air to cool an engine. 

5. Use of baffles in direct air cooling to cool 
where cooling is needed. 

6. Necessity of having perfect cowling and 
baffle installations. 


Test Procedure — Outline of Course by Weeks 
First Week 


. Preliminary lecture. 

2. The internal combustion engine — “Power 
Plant Manual.” 

3. The internal combustion engine — “Power 
Plant Manual.” 

4. Lubrication and fuels — “Power Plant 
Manual.” 

5. Carburetion and ignition —“Power Plant 

Manual.” 


— 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


Second Week 


. Correct use of tools — safety instructions. 
. Engine setup. 
. Engine setup. 
. The instrument panel. 
. The rear section chart — work sheet. 
Third Week 
. Mathematics necessary for production engine 
testing. 
. Slide rule. 
. Barometric pressures. 
. Barometric pressures. 
. Weekly examination. 
Fourth Week 
. Manifold pressure. Standard test speeds. 
. The power chart. 
3. Carburetor air. Determining observed 
horsepower. 
. The production test — work sheet. 
. Weekly examination. 
Fifth Week 
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Oil flow. 
The fuel specific. 
Oil specific. 
Oil specific. 
Weekly examination. 
Sixth Week 
Use of the right length propeller. 
. The final test, the penalty test — work sheet. 
. Temperatures. 
. Pressures. 
. Weekly examination. 
Seventh Week 
. The engine checks. 
2. The check run. 
3. Detail instruction as per log-sheet headings 
limits. 
. Detail instruction as per log-sheet headings. 
. Weekly examination. 
Eighth Week 
. Starting the engine — work sheet. 
2. Log sheet. 
3. Engine-testing technique — “Cassidy’s 
Manual.” 
. Oil flow correction. 
. Weekly examination. 
Ninth Week 
. Review — review questions. 
. Review — review questions. 
. Review — review questions. 
. Review — review questions. 
Review — review questions. 
Tenth Week 
. Review — review questions. 
. Review — review questions. 
. Final test. 
. Make log sheet. 
. Make log sheet. 
Assembly Procedure — Bench No. 1 
First Day 
1. Lecture on nomenclature theory of C 14-B 
Cyclone engine. — Three hours. 

2. Disassembly and explanation of the proper 
handling of tools and engine parts.—Three hours. 
Second Day 

1. Disassemble and give instruction on proper 
use of engine stands, chain hoists, parts stands, 
and safety precautions.— Three hours. 

2. Assembling main sections to stand and tim- 
ing the cam gears. — Three hours. 

Third Day 

1. Installing cylinders (wiring harness, radio 
shielding) and air deflectors. — Three hours. 

2. Installing push rods, rocker arms, cover 
tubes, and adjusting valves. — Three hours. 

Fourth Day 

1. Installing supercharger, nose section, intake 

pipes, and oil sump. — Three hours. 
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2. Installing and proper use of top dead- 
center indicator and timing dial.— Three hours, 
Fifth Day 

1. Lecture on installing magnetos and checking 
of the valve timing. — Three hours. 
2. Installing magnetos and checking valve tim- 
ing. — Three hours. 
Sixth Day 
1. Tear down with instructions to speed up. — 
Six hours. 
Seventh Day 
1. Complete assembly make all necessary 
checks and adjustments. All operations checked 
against time and accuracy. — Six hours. 
Eighth Day 
1. Review and complete any operations neces- 
sary. — Three hours. 
2. Test and discussion of wrong answers, — 
Three hours. 


Assembly Procedure — Bench No. 2 
First Day 

1. Lecture on the nose section, duties and 
method of inspection section, proper use of small 
tools, and procedure of safety wiring and cotter 
pining. — Three hours. 

2. Disassembly of C-14-A nose section (solid- 
type bearing). — Three hours. 

Second Day 

1. Complete disassembly and assembly of 
model C-14-A nose section —study of oil flow 
while disassembling. (split-type bearing) .— Six 
hours. 

Third Day 

1. Complete disassembly and assembly of model 

C-14-A nose section. — Six hours. 
Fourth Day 

1. Disassembly and assembly of model C-14-A 
nose section (solid-type bearing).— Three hours. 

2. Inspection of assembly.— Three hours. 

Fifth Day 

1. Assembly and disassembly of model C-14-A 
(split-type thrust bearing).— Three hours. 

2. Inspection of parts for mutulation and in- 
spection of assembling. — Three hours. 

Sixth Day 

1. Disassembly of model C-—14-A split-type 
bearing. Stoning and cleaning parts. — Three 
hours. 

2. Stoning and cleaning parts assembly of 
model C-14-A_ split-type bearing section. — 
Three hours. 

Seventh Day 

1. Disassembly and assembly of model C-14-B 
nose section. — Three hours. 

2. Disassembly and assembly of governor, 
drive case, and safety wire practice. — Three 
hours. 

Eighth Day 

1. Disassembly and assembly of C-14-A (split- 
type bearing) C-14-A (solid-type bearing) or 
C-14-B nose section.— Three hours. 

2. Examination. — Three hours. 


Assembly Procedure — Bench No. 3 
First Day 

1. Explain method of grading of enrollees, also 
stating rules and regulations of the school.— 
One hour. 

2. Mathematics. — Five hours. 

Second Day 

1. Lecture on theory of internal combustion 
engines, explained on cut-away 9-cylinder Wright 
engine. —- Three hours. 

2. Men assigned to various jobs on bench such 
as disassembly and assembly of front-and-rear 
main section, oil pumps, dual accessory drive, 
safety wiring and handling of tools. The main 
objectives of this work is to familiarize students 
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with different pieces of equipment and tools. — 
Three hours. 
Third Day 
1. Lecture on uses of various hand tools, 
, and measuring instruments. — One hour. 

2. Men assigned to various jobs to help them 
acquire the proper use of tools, and to familiar- 
iz them with the different units, that will be 
taken up at bench No. 3.— Two hours. 

3. Men assigned to disassemble and assemble 
front-main section and rear-main section. — 
Three hours. 

Fourth Day 

1. Lecture on the uses of and disassembly and 
assembly of the front and rear-main sections, 
also state oil-flow through each section. — One 
hour. 

2. Men assigned to disassemble and assemble 
front-main and rear-main section. — Five hours. 
Fifth Day 
1. Lecture on the construction of the oil pump, 
oil flow, action of pump, and lubrication of en- 

gine. — One hour. 

2. Men assigned to disassemble and assemble 
oil pump. Emphasis put on safety features of 
safety wiring, different types of wiring, and 
easiest way of wiring. — Five hours. 

Sixth Day 

1, Lecture on dual accessory drives, its duties, 
and the various jobs that can be performed in- 
directly by D.A.D.— One hour. 

2. Men assigned to disassemble and assemble 
dual accessory drive. Particular attention is paid 
to various types of bushings and their uses and 
actions. — Five hours. 

: Seventh Day 

1. Lecture on safety wiring methods, its uses, 
easiest ways, etc.— One hour. 

2. Open discussion on all previous lectures and 
various difficulties encountered during week of 
work. — One hour. 

3. Men assigned to disassemble and assemble 
rear-main section. — One hour. 

4. Men assigned to disassemble and assemble 
oil pump. — One hour, thirty minutes. 

5. Men assigned to disassemble and assemble 
dual accessory drive. — One hour, thirty minutes. 

Eighth Day 

1. Review of mathematics.— Three hours. 

2. Writing test, covering all subjects taken up 
during seven days. — Three hours. 


Assembly Procedure — Bench No. 4 
First Day 

1, Lecture on handling of parts and use of 
tools. —Two hours. 

2. Disassemble supercharger and nomenclature. 
—Four hours. 

Second Day 

1, Supercharger disassembly.— Two hours. 

2. Explanation of operation of high-speed 
clutch and assembly, of high-speed clutch and 
supercharger. — Four hours. 

Third Day 

1. Disassemble supercharger. — Two hours. 

2. Explanation of operation of low-speed 
clutch, and assembly of low-speed clutch and 
supercharger. — Four hours. 

Fourth Day 

1. Disassemble supercharger. — Two hours. 

2. Inspection of parts removing scratches and 
nicks and assembly of supercharger. Checking all 
clearances. — Four hours. 

Fifth Day 

1. Disassemble supercharger. — Two hours. 

2. Explanation of selector valve, and assembly 
of Supercharger. — Four hours. 

Sixth Day 
1. Disassemble supercharger. — Two hours. 
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2. Explanation of operation of drain-valve 
assembly, and assembly of supercharger. — Four 
hours. 

Seventh Day 

1. Disassemble supercharger. — Two hours. 

2. Explanation of cuno oil cleaner, and assem- 
bly of supercharger. — Four hours. 


Eighth Day 
1, Disassemble and assemble supercharger. — 
Four hours. 
2. Test. — Two hours. 


Assembly Procedure — Bench No. 5 


First Day 
1, Lecture on handling of parts and tools. — 
One hour. 
2. Disassemble crankshaft unit. — Five hours. 
Second Day 
1. Nomenclature, by practical demonstration. 
— Two hours. 
2. Assemble crankshaft. — Four hours. 
Third Day 
1. Disassemble and assemble crankshaft. — Six 
hours. 
Fourth Day 
1. Disassemble and reassemble front and rear 
crankshaft sections. — Three hours. 
2. Assemble crankshaft.— Three hours. 
Fifth Day 
1. Disassemble and check all parts for nicks 
and scratches. Remove same and polish with 
crocus cloth. — Six hours. 
Sixth Day 
1. Lecture on oil flow. Trace oil flow through 
crankshaft. — Two hours. 
2. Assemble crankshaft.— Four hours. 
Seventh Day 
1. Disassemble and reassemble rear main case. 
— Three hours. 
2. Disassemble crankshaft.— Three hours. 
Eighth Day 
1. Assemble crankshaft.— Three hours. 
2. Test. — Three hours. 


Assembly Procedure — Bench No. 6 
First Day 


1. Lecture on material used in the manufac- 
ture of piston rings. Discuss purpose served in 
engine and how they receive their lubrication. — 
One hour. 

2. Demonstration as to the proper method of 
disassembling and reassembling of piston rings 
on the piston. — Five hours. 

Second Day 

1. Lecture on material used in the manufacture 
of pistons. Discuss purpose served in the engine 
and the method of lubrication.— One hour. 

2. Demonstration as to the proper method of 
checking side clearance of rings in the groove and 
end gap clearance in the cylinder bore. — Five 
hours. 

Third Day 

1. Lecture on measuring instruments. — One 
hour. 

2. Show practical use of inside and outside 
micrometer-dial indicator, and inside and ouside 
calipers. — Five hours. 

Fourth Day 

1. Lecture on material used in the manufac- 
ture of the cylinder head and barrel. The meth- 
ods of joining the two parts together also the 
installation of other small parts in the head by 
expansion and contraction.— Two hours. 

2. Practical experience as to the proper method 
of checking the clearance between the piston and 
cylinder bore, using inside and outside microm- 
eters. Installing rings on piston, and replacing 
pistons in cylinder. — Four hours. 

Fifth Day 
1. Lecture on material used in the manufacture 
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of piston pins and the purpose they serve. — One 
hour. 

2. Trainees instructed to disassemble and re- 
assemble piston pin in piston. — Five hours. 

Sixth Day 

1. Lecture on material used in the manufac- 
ture of exhaust and intake valves, also the 
method of cooling them, and the purpose they 
serve in the engine. — One hour. 

2. Trainees instructed as to the proper method 
of disassembling and reassembling of valves in 
the cylinder. — Five hours. 

Seventh Day 

1. Lecture on material used in the manufac- 
ture of rocker arms, the method of lubricating 
them, and the purpose they serve in the engine. 
— One hour. 

2. Trainees instructed as to the proper method 
in disassembling and reassembling of rocker arms 
in the cylinder. — Five hours. 

Eighth Day 

1. Review of work performed on the previous 
seven days. — Three hours. 

2. Written test. — Three hours. 
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EQUALITY AND LIBERTY 


Fundamentally, equality means the 
equality of all in respect to civil, economic, 
and political rights and equality before 
the law. It does not mean, and could not 
possibly mean, equality of individual abil- 
ity, of individual capacity for achievement 
or in. value of individual service to one’s 
fellow men. Considerations of physical 
strength and health, of mental inheritance 
and equipment, and of environment, from 
all of which difference of opportunity 
arises, make such equality wholly impos- 
sible. No two individuals are ever exactly 
alike, and unless they were exactly alike, 
they could not possibly be equal in this 
mechanical sense. We see something which 
approaches mechanical equality among 
those confined in prison or those com- 
pelled to work either with hands or with 
brain under conditions rigorously imposed 
by a dominant power. Among a people 
which enjoys liberty, equality quickly 
reveals itself by the rise to positions and 
opportunities of steadily increasing im- 
portance of those men and women who 
exhibit exceptional ability and capacity 
for achievement. In the industrial history 
of the American people there are illustra- 
tions without number of the capacity of 
the individual, given his opportunity, to 
rise to positions of high administrative 
power and responsibility solely by use of 
that equality of opportunity which our 
free institutions offer to him. Of those 
who are at the present time the chief ad- 
ministrative officers of 12 of our greatest 
railway systems, five began their service 
as clerks, two as office boys, and one each 
as fireman and engineman, as track la- 
borer, as stenographer, as telegraph opera- 
tor, and as rodman. This record tells its 
own story of the opportunity which is 
open to excellence. Many other similar 
instances could be found by an examina- 
tion of our industrial and commercial 
organizations. — Nicholas Murray Butler. 








Aircraft Riveting 
and Assembling Course 


In 1938, Mr. J. C. Woodin, Wichita’s far- 
seeing supervisor of vocational and industrial 
education, anticipated a demand for trained 
men in the local airplane factories and de- 
cided to do something about it. His first step 
was to add a course in sheet metal in the 
vocational department of Wichita High School 
East. Then, with the assistance and backing 
of Mr. Laurence Parker, state supervisor of 
vocational education, he organized night 
classes in machine shop, welding, aircraft 
sheet metal, and blueprint reading for men 
employed in the airplane factories. 

Both men worked diligently on the program 
and their work soon began to bear fruit. The 
personnel of the local airplane factories were 
very much interested. They realized the value 
of such a program and immediately demanded 
a part in it. 

Mr. Woodin grasped this opportunity and 
organized a strong advisory committee com- 
posed of the leading men of the aviation in- 
dustry and a group of picked vocational in- 


*Head Instructor Aircraft Sheet Metal, National De- 
fense Training, Wichita, Kans. 


F. L. NOVASCONE* 


structors. This committee set up qualifications 
for trainees and the standards and skills to 
be met before the factory would accept them. 
The factories also donated tools, machinery, 
and material to insure the success of the 
undertaking. 

By the spring of 1939, the program had 
received the wholehearted support of the 
public and the aviation industry. While most 
schools shut their doors in June after a long 
year’s work, the vocational department of 
Wichita, Kans., was throwing theirs open to 
an eager group of selected young men in- 
tensely interested in the aircraft industry. By 
the end of the summer of 1939, several hun- 
dred more young men had been trained and 
placed in the factories. 

With the opening of the regular school 
session the factories had to forsake their full- 
time program and accept short night and 
Saturday classes for training their men. 

When the spring of 1940 arrived, the pro- 
gram was again put on an 8-hour basis, six 
days a week. July 1, 1940, the Federal Gov- 
ernment stepped in and took over, accepting 


this program as one, if not the first, school 
of National Defense Training. Additional 
money was appropriated and the program 
greatly increased. 

A rough idea of the size of the program 
can be obtained by examining the records of 
the school from July 1, 1940, to December 
31, 1941. During this time 9675 trainees were 
enrolled, 6960 completed training and out of 
these, 6579 were placed in employment. These 
figures will probably be doubled in 1942. 

The department that played a major part 
in this phenomenal rise of the training pro- 
gram was the aircraft sheet-metal shop. From 
a class of 20 boys with one instructor in 
1938, it has grown to a class which numbers 
more than 1000 students under a teaching 
staff of 40 selected instructors. These instruc- 
tors are men approved by the factory per- 
sonnel. They possess both factory experience 
and the ability to teach. Their combined ex- 
periences were obtained as employees of many 
of the airplane factories in this country. The 
aircraft sheet-metal course being used in the 
school is the result of the combined effort of 
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these instructors. To them goes the credit of 
training and placing over 6000 men in highly 
successful jobs in the past year. They will 
also bear the brunt of training the anticipated 
15,000 more trained workers, both men and 
women, in 1942. 

Before going into the details of the aircraft 
sheet-metal course of study, it might be in- 
teresting to note what procedure an in-com- 
ing trainee must follow to enroll in the 
Wichita National Defense School. A study 
of the induction sheet used by the school, 
may be interesting. 
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that have been selected to train the men to 
become skillful with the tools which a riveter 
and assemblyman must use. 


Job No. 1: Lay out and drill a 3 by 6-in. 
rivet plate. 

From this job the student learns the use of 
the scale, which he will be required to read 
accurately throughout his work. Each student be- 
comes familiar with the electric and air motors, 
which as a riveter he will be required to use 
with speed and accuracy. It is absolutely essen- 
tial that the student master this skill before 
attempting any other project. The same care and 
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allow the head to set flush on the outside. The 
popularity of this type of riveting is increasing 
greatly among manufacturers of military aircraft. 
Dimpled holes must be watched closely to make 
sure that small cracks are not started on the 
under sheet. 

Job No. 6: Make a riveted I beam using a 
compression riveter. 

This project may be considered as the first 
assembly job. The trainee learns how to operate 
a squeeze riveter. 

Job No. 7: To make an angular I beam. 

The purpose of this project is additional rivet- 
ing practice, and learning to buck rivets in diffi- 
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Induction Sheet 
Check Sheet for Induction of Students: 


NN ot dade cc og stone wanine sen enews’ 


Instructor 


NATIONAL DEFENSE TRAINING SCHOOL 
Wichita Public Schools 
Wichita, Kansas 
















Date 


10. Applicant is supplied with badge, tool checks ($1 


deposit), time card, and student bulletin. Record 


Date Sign 
1. Employment Service refers boy to school with is made on card file of badge issued. 
a ge OT aa ee palpaaeen 11. Applicant, with application, medical and induction 
2. Application blank is filled out by applicant if not sheet, reports to head instructor who explains 
newer ~. | ann ebeis Se eeelics aims, requirements, standards, tools needed and 
3. Application is checked by enrollment clerk; doubt- assigns trainee to instructor. 
ful cases are referred to supervisor, eee eeeee cee eeeee 12. Instructor places trainee on his class roll, makes 
4. Applicant interviewed by supervisor and O.K’d out progress sheet, and assumes responsibility for 
a ee Re ee ee se ee training, attendance, etc. 
5. Applicant is given medical blank and referred to 13. Instructor returns application blank to office 
a, cer eee, 0 | tee! ONC RCTS within 24 hours. 
6. Office work card is made and filed in temporary 14. Office makes out a VE-ND I card, with signal 
| eG Dg a ie oe ee eae eee attached, which is filed according to code. Office 
7. Applicant returns after medical report has been work card is transferred to active alphabetical file. 


received by the school. 


oo 


by secretary at desk. 


2 


. If medical is O.K., applicant is assigned to class 





on trainee in program too long. 


. A “Report on Tryout” (form 3), is made out 
and filed behind date. This form is to be sent to 
instructor two weeks from date of enrollment. 

Notation of acceptance or rejection with date is 16. VE-ND file is checked twice a month to check 


made on E. S. 320 card when returned to E. S. 


ee | 











After enrolling, the trainee selects one 
phase of the sheet-metal course which he 
wishes to learn. At this writing, there are six 
different training units in which men can be 
made employable: riveters, brake men, shear 
men, layout men, inspectors, and assembly- 
men. The instructor informs the in-coming 
trainees which type of men the factory is 
hiring, and the trainee usually selects this 
training unit first. If the instructor finds the 
trainee cannot do the work, he usually trans- 
fers him to another unit before dropping him. 
As soon as the trainee becomes employable 
and there is an opening in the plant, he is 
graduated and placed. If the factory does not 
need men the trainee is given the full sheet- 
metal course for the all-round trained man is 
in great demand at the plants. A well-trained 
aircraft sheet-metal worker can be transferred 
at will without hindering production. They 
also make excellent crew chiefs and lead men. 

The greatest demand at present and prob- 
ably in the future has been for riveters and 
assemblymen. Since over 90 per cent of the 
men trained take the riveting and assembly 
course, these units will be presented in detail 
and the others ignored. 

The riveting and assembly course has bee: 
continually revised for the past three years. 
The process of revision is still in progress. At 
Present it consists of the following problems 





accuracy must be exercised in all future assem- 
bly work. 

Job No. 2: Make a 3 by 6-in. hand riveted 
plate using (a) 3/32 or %-in. rh. rivets, (b) 
¥%-in. brazier head rivets. 

This type of riveting is used in fitting Dzus 
springs and in riveting on gas tanks. Though 
most rivets are driven by mechanical means, it 
is sometimes practical to drive them by hand 
under certain conditions and on certain parts. 

Job No. 3: Make a brazier head gun rivet 
plate. 

Brazier head rivets are usually driven on the 
skin of an airplane. Since skin gauges are com- 
paratively very thin, these rivets must be driven 
without nicking the rivet head, set marking the 
metal, or slipping off the head of the rivet. Any 
one of these happenings would probably ruin 
the entire sheet. 

Job No. 4: 
plate. 

Wherever the heads of other type rivets in- 
terfere with the close fit of parts, countersink 
rivets are used. These may be driven with a 
smooth faced hammer by an experienced man 
exercising considerable care; however, better re- 
sults are usually obtained by using a flush set, 
of a %-in. short punch. 

Job No. 5: To make a flush riveted plate. 

When riveted airplane parts must have a 
smooth surface on one side and the metal is too 


To make a countersunk rivet 


thin to countersink without enlarging the hole, 


then dimple riveting is used. Dimple riveting is 
where all the sheets being riveted are dimpled to 








cult positions. Guard against too little edge dis- 
tance on any of the parts. 

Job No. 8: Make a spar. 

This job requires advanced bucking and rivet- 
ing ability. It employs joggle forming as an 
exercise and also provides good assembly 
experience. 

Job No. 9: To make a skin riveting panel. 

First with AN455AD 3-3 rivets and AN455AD 
4-3 rivets, second with AN425AD 3-3 rivets and 
AN425AD 4-3 rivets by flush riveting. This is 
the first job giving skin riveting practice. 

Job No. 10: Build a Denton box. This gives 
practice in blind riveting. 

Many rivets must be driven where the bucker 
cannot see the bar in airplane parts such as fins, 
rudders, ailerons, flaps, etc. 

Job No.'11: Make a compression member. 

For the benefit of those trainees who will be 
employed in subassembly, the compression mem- 
ber section was designed. It is typical of many 
of the smaller assemblies which make up a plane. 
A compression member on a plane is a stress 
bearing assembly and must be put together 
carefully. 

Job No. 12: Make a Davidson panel using 
extension drill and offset rivet sets. 

This project has been designed for the follow- 
ing purposes: 

i. It provided practice with straight and offset 
rivet sets. 

2. Practice is provided for two men working 
together: one driving the rivets and the other 
bucking. 
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3. It provides practice with an extension drill. 

Job No. 13: To make a nose section. 

Leading edge assembly of any control surface. 
This job involves several new aspects of assem- 
bly and all of the previous skills learned. 

Job No. 14a: Make a tab. 

A style of riveting known as cupped riveting 
is used in the trailing edge. The driven head is 
in the slip stream and is cupped for less resis- 
tance. Extreme care must be used to get cup- 
ping close around edges without set-marking the 
skin. Due care must be taken in selecting proper 
length rivets for ribs, and buck them in narrow 
part of the rib. 

Job No. 14b: To make a rudder tab. 

Advanced cupping practice on heavy gauge 
metal. Heavy metal must be drilled straight and 
sufficient edge distance maintained. This project 
is designed from an actual airplane part. 

Job No. 15: To make a panel of AN455AD 
4-4 rivets. 

A panel is a sheet of metal strengthened by 
angles or channels. This project gives practice in 
framing, skinning, and riveting very similar to 
actual wing or fuselage construction. 

Job No. 16: Make a cylinder skin-riveting 
project with .020 material. 

This is skin riveting and offset practice, rolling 
practice, and assembly. 

Job No. 17: To make a fuel tank. 

Considerable difficulty will be encountered in 
driving A17ST rivets through soft metal, such 
as the nonheat-treated bulkheads; however, this 
is sometimes done in the factories on certain 
parts, and every employee qualified as a riveter 
is expected to be able to do so satisfactorily. 
The secret of a neat job is to get a good job on 
the first rivet in each hole. 

Job No. 18: To build a Boeing-type spar. 

This project is especially designed to give the 
trainee practice in a variety of assembly and 
riveting operations. The Boeing ship uses a 
truss-type spar and rib very similar in many 
respects to the construction of this piece. 

Job No. 19: Make a Beechcraft flap % size. 

This project includes many of the skills learned 
up to this point in the course. Careful, accurate 
work is required to build this part up to aircraft 
factory standards of workmanship. 

Job No. 20: Large skin-riveting test panel. 

This project has been used successfully to test 
the ability of the advanced trainee to drive the 
various types of rivets used in skin riveting. It 
is a two-man project, one driving and one 
bucking. 

Job No. 21: Corrugated material projects. 

The Boeing airplane uses a sheet of corrugated 
material between the skin and the rib structure. 
These projects provide practice in working with 
aluminum alloy sheet in this form. Very careful 
work is required if the skin is to appear smooth 
when riveted to the corrugated reinforcing 
material. 


With this shop training the trainee also 
receives a‘series of lectures. This related in- 
formation is summed up under 14 general 
headings as follows: 

1. Safety 
. Correct shop practice 
. Tools and machines 
. Aluminum and its alloys 
. Metal fasteners 
. Drills and drilling 
. Riveting 
8. Shop mathematics 
9. Blueprint reading 
10. Assembly procedare | 
11. Brake work 
. Forming metal 
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13. General airplane construction 

14. Factory routine and practice 

These topics are discussed in detail with 
the class; thus, if a trainee is placed on the 
job after being trained in one unit only, he 
has a general understanding of the other 
phases of aircraft sheet-metal work. 

Before going to work a trainee is given a 
list of tools he will need to perform his job. 
The instructor also gives him firsthand infor- 
mation concerning the department the man is 
going to work in. 

There is one important factor which has 
definitely put this program across. It was the 
factory atmosphere that Mr. Woodin insisted 
must prevail in the program; thus bridging 
the gap between school and factory. This has 
been accomplished. The school has three 
shifts: 8 a.m. to 3:30 p.m., 4 p.m. to 11:30 
p.m., and 12 midnight to 7:30 a.m., seven 
days a week. Guards are on watch at the 
doors and no one is admitted into the shop 
without a badge. The trainees punch time 
clocks, have their own tool checks, and fol- 
low the same routine they will have at the 
factory. ' 

The program is kept very flexible to con- 
form to the demands of the factories. It can 
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be easily stepped up or decreased, depending 
upon the demand for men. There is no fixed 
length of the course, only a level of skill re- 
quired to do the job is strictly adhered to. 

The school is now training women who 
must take the place of men who will be 
drafted. These women are trained to do cer- 
tain specified jobs selected by the factory 
that is to employ them. At this writing the 
Boeing Airplane Co. has sent an order for 
six hundred women to be trained in drilling 
only. The company has informed the school 
exactly what skills these women must acquire 
before being sent to them. 

A check-up system whereby graduates of 
other schools are tested has been set up at 
the request of the factories. The check-up 
runs from one to three days, at which time 
the man is either declared employable or 
recommended for more training. 

It is extremely difficult to endeavor to por- 
tray clearly the scope of work of the Wichita 
National Defense School in this brief article. 
One must visit the school to realize the real 
part it is playing in the production of trained 
men for our all-out program for 60,000 air- 
planes for 1942. 


NOTES ON TRAINING ENGINEERS 
FOR AIR CONDITIONING 


R. H. PHILLIPS* 


a 
A. Situation in the heating and ventilating 
field when air conditioning emerged: 

1. Engineering for older types of heating 
and ventilating fairly well standardized, and 
often on rule-of-thumb. basis. 

2. New and different types of applications 
required engineers with more comprehensive 
knowledge than generally found in the indus- 
try at that time. 

B. Relief of this condition supplied at the 
start by: 

1. Restriction of most air-conditioning 
work to larger type of installations and those 
in the industrial field. 

2. Manufacturers doing their own engineer- 
ing and contracting. 

C. Gradual public acceptance resulted in: 

1. Demand for application to smaller jobs. 
2. Smaller contractors entering the field. 
D. Need for large number of trained engineers 

for contractors arose since: 

1. All buyers of air conditioning could not 
retain professional advice through architects 
and consulting engineers. 

2. Direct engineering aid on all jobs by 
manufacturers impossible. 


Training of Engineers for Contractors 
A. Necessity for it 
1. Help to improve public reaction and ac- 
ceptance of air conditioning by improving 
quality of jobs without disproportionate in- 
crease in costs through: 
a) Over-all design best suited to cus- 
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tomer’s requirements and capacity. 
b) Proper co-ordination of various fac- 
tors of air handling, refrigeration, 
and heating. 
c) Proper design to reduce installation 
and service costs. 
d) Best use of naturally favorable fac- 
tors in design. 
2. Competitive conditions require thorough 
knowledge of design and application. 
3. Buyers entitled to good engineering in- 
cluded in cost of job. 


B. Place of manufacturers in the training 
process 
1. Often required to do the job. 
2. Best suited to do it. 
C. Material with which to work 
1. Ideal. 
a) Educational background. 
b) Practical experience. 
2. Actual. 
a) Organizations. 
(1) Refrigeration. 
(2) Heating and ventilating. 

(a) Larger contractors used to 
larger types of commercial 
and industrial jobs. 

(b) Smaller contractors used to 
smaller types of commercial 
and residential jobs. 

(3) Merchandisers — appliance 
dealers. 
D. Training process 
1. Ideal. 
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a) Service and installation training. 
b) Engineering and estimating training. 
2. Actual. 
a) Practical influences. 
(1) Variation to suit individuals and 
groups. 
(2) Compromise with ideal. 
b) Agencies for training. 
(1) Manufacturers. 
(a) Schools for large groups. 
(b) Individual contact by re- 
presentatives of manufac- 
turers. 
(2) Public and privately operated 
engineering schools. 
c) Steps of training. 
(1) Desirability of at least limited 
instruction in fundamentals of 
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thermodynamics and hydraulics. 
(2) General methods and application 
of heating, refrigeration, and air- 
conditioning equipment. 
(3) Application of specific manufac- 
turer’s equipment. 

(a) Peculiarities of application 
and rating data. 

(6) Limitations of equipment. 

(4) Application to specific jobs. 
(5) Follow-up. 

(a) Up-to-date and regular sup- 
ply of new and revised de- 
sign and application data 
by: (1) manufacturers, (2) 
technical societies. 

(6) Regular visits by manufac- 
turer’s representatives: (1) 
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criticism of installations; 
(2) aid on jobs in design 
or installation stage. 
c) Role of outside agencies. 
(1) Universities and technical col- 
leges. 
(2) Privately operated training 
schools. 
(3) Accessory manufacturers. 
(4) Technical societies. 
(5) Consulting engineers. 
(6) Government agencies. 


Conclusions 
1. Large share of responsibility for training 
rests with manufacturer. 
2. Training a continual process if industry 
is to advance and realize its possibilities. 


Acetylene Welding 


Unit I: MetTHOoDS AND PROCEDURES 
Learner’s Job: Listen and observe 
What Learner Should Know: 
1. Scope of gas welding 
2. Cautions and courtesy 
3. Importance of protecting body and eyes 
4. Importance of checking equipment 
What Learner Will Do: 
1. Familiarize self with cautions 
2. Familiarize self with courteous proce- 
dures : 
3. Obtain proper clothing 
Unit II. AcETYLENE WELDING EQUIPMENT 
Learner’s Job: Connect equipment 
What Learner Should Know: 
. Safe practices in handling equipment 
2, How acetylene gas is made 
3. How oxygen gas is made 
4. Purpose and construction of regulators 
5. Types of torch—low pressure, equal 
pressure, high pressure— (a) Welding; 
(b) Cutting 
6. Tip assemblies 
7. Cost of standard equipment items 
What Learner Will Do: 
1. Fasten and arrange cylinders 
2. Connect acetylene regulator 
3. Connect oxygen regulator 
4. Connect hose to regulators 
5. Connect hose to torch 
Unrr III. Pressure AND CONSUMPTION 
Learner's Job: Practice lighting torch to 
neutral flame 
What Learner Should Know: 
1. Proper tip-assembly pressures 
2. Approximate tip-assembly consumption 
3. Chemistry of neutral flame 
What Learner Will Do: 
1. Open and adjust acetylene regulator 
2. Open and adjust oxygen regulator 
3. Open acetylene valve on torch 
4. Light acetelyne gas 
5. Open oxygen valve 
6. Adjust for neutral flame 
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7. Practice until proficient 
Unit IV. Wetpinc MILp STEEL 
Learner’s Job: Practice tack, butt, lap, and 
flange welding on 18- or 20-gauge sheet 
metal 
What Learner Should Know: 
1. Blueprint reading — welding symbols 
2. Metals and their melting points 
3. How to prepare stock for welding 
4. Principles of joint design— (a) tack 
weld; (b) butt weld; (c) lap weld; (d) 
flange weld 
. How to control puddle 
. Importance of weld testing 
. Why filler rods are used 
. Effect of heating and cooling steel 
What Learner Will Do: 
1. Prepare stock — (a) Clean; (6) Grind; 
(c) Chip 
2. Light torch (See Unit ITI) 
3. Carry puddle—(a) without rod; (bd) 
with rod 
4. Make— (a) a tack weld; (6) a butt 
weld; (c) a lap weld; (d) a flange weld 
5. Test each weld 
6. Practice until proficient 


Unit V. PIPE WELDING 
Learner’s Job: Practice welding on 1-in. 
steel pipe or tubing 


What Learner Should Know: 
1. Kinds of pipe— (a) black steel; (bd) 
galvanized steel 
2. Safety procedures for this type of weld- 
ing ; 
3. How metals are identified 
What Learner Will Do: 
1. Prepare stock — (a) grind; (6) assemble 
2. Rotate weld around pipe 
3. Position weld on pipe — (a) horizontal; 
(b) vertical 
4. Test each weld 
5. Practice until proficient 


Unit VI. Cast Iron 
Learner’s Job: Practice welds on %-in. cast 
iron 


What Learner Should Know: 
1. Metallurgy of welding cast iron 
2. Type of welding rod necessary 
3. Why flux is used for cast-iron welding 
What Learner Will Do: 
1. Prepare stock— (a) grind; 
(c) clean 
2. Fusion weld cast iron 
Unit VII. Bronze WELDING 
Learner’s Job: Brace %-in. cast-iron steel 
and brass 
What Learner Should Know: 
1. Importance of heat control 
2. How flux is used for bronze welding 
3. How to estimate job costs 
What Learner Will Do: 
1. Prepare stock 
2. Practice bronze welding cast iron until 
proficient 
3. Practice welding steel until proficient 
4. Practice welding brass until proficient 
Unit VIII. Curtinc 
Learner’s Job: Make straight-line cuts in 
14-in. steel plate and cast iron 
What Learner Should Know: 
1. Principles of oxyacetelyne cutting 
2. How machine cutting is done 
3. How cast iron is cut 
4. Applications 
What Learner Will Do: 
1. Clean stock 
2. Make straight line, square, and bevel 
cuts in steel plate 
3. Cut cast iron 
4. Practice until proficient 
Unit IX. Wetpinc Copper 
Learner’s Job: Make butt, weld on copper 
pipe and flat sheet 
What Learner Should Know: 
1. Characteristics of copper 
2. How flux is used for this type of welding 
3. Type of rod 
What Learner Will Dod. 
1. Butt-weld copper sheet 
2. Butt-weld copper pipe? 


(6) chip; 
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3. Practice until proficient 


Unit X. ALUMINUM 

Learner’s Job: Make butt and flange welds 
on %-in. aluminum sheets 

What Learner Should Know: 


The following is a course of study which 
is used for instruction in the international 
radiotelegraph code, sending and receiving, 
on the exploratory level. The course has 
been designed for three-hour classes, daily, for 
five weeks. At the completion of this period, 
pupils have gained a good familiarity with 
the elements of code communication; a five- 
words-per-minute receiving and sending speed 
being established as average passing grade. 
The more proficient pupils will often achieve 
a speed of seven words or better. 


Follow-up, by means of short-wave club . 


activity, serves to facilitate and guide pupils 
in preparation for a radio amateur license. 
Radio amateur activity, which provides the 
alert pupil with unlimited geographical space 
to adventure into, results in a wide variety 
of stimulating educational experiences. In the 
radio industry, radio amateur experience is 
regarded as ideal apprenticeship. In fact, after 
two or three years of amateur operating, the 
young operator finds himself equipped for 
applying for the commercial grades of radio- 
operator licenses. 

Figure 1 shows the basic shop equipment. 
Four code tables, complete with eight operat- 
ing receiving and sending positions at each 
table, are across the master-control position. 
Tables may be cut in or out by the instructor 
at the switchboard. Also, each table will 
operate independently so that one pupil may 
send to the whole table. A vacuum-tube 
oscillator and loud-speaker are likewise in use, 
to provide group practice while the use of 
the separate tables makes individualized in- 
struction possible. 

The analysis of the radio operating trade 
serves as the basis for a course of study 
designed for more specialized instruction on 
the vocational or trade-training level, in the 
terminal year. 


Analysis of the Radio Operating Trade 
Trade Science 

Electrical Units -——-Why we need units — 
current flow, ampere, milliampere, micro- 
ampere — electrical pressure, the volt — con- 
ductance, the ohm — relation between units, 
Ohm’s law — voltage drop, fall of potential — 
electrical power, the watt —electrical con- 
ductivity and resistance of various materials 
— temperature coefficient. 
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1. Characteristics of aluminum 


2. Fluxes and rods necessary for successful 


welds 
3. Applications — aircraft 
What Learner Will Do: 





Course of Study in Radio 
Communications 


FRANK PETRAGLIA* 


Magnetism — Attraction and repulsion — 
temporary, permanent magnets —electro- 
magnets — “magnetic field around current- 
carrying wire — ampere turns — permeability, 
saturation, hysterisis. 

Alternating Currents — Methods of produc- 
ing a.c. cycles and frequency — instantaneous, 
maximum, average, and effective values. 





1. Clean and support job 

2. Butt-weld aluminum sheet 

3. Flange weld aluminum sheet 
4. Butt-weld aluminum tube 

5. Practice on each until proficient 





duced by magnetic field and conductor — 
value and direction of induced e.m.f. — expla- 
nation of principle of electromagnetic induc- 
tion — mutual induction. 

Electrical Circuits — Series circuits, parallel 
circuits, series-parallel circuits. 

The Transformer — Principle of operation 
—ratio—losses, eddy currents — autotrans- 
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Fig. 1. Diagram of connections from code tables to control desks 
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why transformer cores are laminated — why 
transformers will not work on d.c. 

Inductance — The principle of self-induc- 
tance —the henry — inductive, noninductive 
windings — inductors in series and parallel — 
inductive coupling — variation of inductances 
—why core saturation reduces inductance — 
use of air-gap in ironcore inductances — use 
of twisted pair wires to reduce mutual in- 
ductance effects. 

Capacitance — Principle of operation of 
condensers — dielectrics —- condenser losses 
—voltage rating and breakdown — in series 
and parallel—types of radio condensers — 
inductive and noninductive condensers — 
electrolytic condensers — capacity coupling. 

A.c. Circuits — Circuits containing resis- 
tance, inductance and capacity — capacitive 
and inductive reactance — impedance — 
Ohm’s Law of a.c.— Resonance — wave 
length and frequency — low- and high-pass 
filters. 

Radio Transmission—Long and _ short 
waves— carrier wave and modulations — 
oscillating circuits — conditions for oscillation 
—effect of coupling— power output of an 
oscillator tube — master oscillator systems — 
keying a transmitter. 

The Detector — Crystal, diode, and grid- 
leak detection —linear and power detectors 
—square law detector—the regenerative 
type. 

Vacuum Tubes — Construction — purpose 
of filament, plate and grid—the tube as an 
amplifier — general purpose and power tubes 
—explain amplification factor, plate resis- 
tance and transconductance — measurement 
of vacuum-tube constants—variable Mu 
tubes— effect of suppressor grid — multi- 
element tubes—how to read and use tube 
characteristics charts. 

Radio Testing Instruments — External 
effects of an electric current— shunts and 
multipliers — a.c. instruments — moving iron 
and dynamometer instruments — wheatstone 
bridge explain ohms per volt. 

Receiving Systems—The T.R.F. set — 
the regenerative receiver and amplification — 
the superheterodyne — calibrating a receiver 
with a wavemeter — magnetic phenomena in 
connection with functioning of headphones — 
trouble shooting the receiver — CW and ICW 
reception — the radio compass. 

Transmitting Systems — Conditions for 
oscillation — undamped and continuous oscil- 
lations — efficiency of an oscillator — the arc, 
spark, and tube transmitters — care and main- 
tenance — trouble shooting the transmitter. 

Antenna Systems — Radiation resistance — 
the radiation field —types of antennas — in- 
ductance and capacity of antennas — wave 
length of antenna—leading an antenna — 
decreasing wave length — fading — static. 

Rectifier and Power Supply Apparatus — 
Fundamental rectifier circuit—kinds of 
rectifiers — power supply for arc, spark, and 
tube — voltage divider systems —filter sys- 
tems —- care and maintenance. 


Trade Math 
All, and order of, basic operations involv- 


ing integers, fractions, mixed numbers, and 
decimals, 
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Changing fractions to decimals and vice 
versa. Decimals and powers of ten. 

Square root. 

Solution of simple equations of first and 
second degree. Variation, direct, and inverse 
proportion, constant of variation. 

Measurement: Linear measurement, use 
of rulers. Meter reading, calculations of value 
per division for meter scales, estimation of 
final figure in a meter reading. 


Prefixes used in calculations: 


Prefix Abbr. Meaning 

deci, centi d,c one tenth, 
hundredth 

mil, milli m one thousandth 

micro one millionth 

micro-micro one millionth of a 
millionth 

kilo k 1000 times 

mega M 1,000,000 times 


Use of Tables: To determine: Wire size 
needed to carry given current, to have given 
resistance per unit of length, or occupy a 
given winding space. Frequency in terms of 
wave length and vice versa and inductance 
of coil to resonate with capacity at set 
frequency. 

Use of Graphs and Curves: To determine: 
Correct operating conditions for any tube, 
transmitting and _ receiving. Frequency 
response range of radio, amplifier, speaker, etc. 

Use of Formulas: To determine: (1) Cal- 
culate resistance and wattage needed for a 
given purpose. (2) Find proper capacity to 
by-pass resistor at given frequency. (3) 
Calculate inductance for choke’ to 
provide impedance for a circuit. (4) Calcu- 
late resistance values for shunts and multi- 
pliers in meters. (5) Determine peak voltage 
of condenser to withstand a given applied 
r.m.s. voltage. (6) Phase angle in alternating 
current circuits. (7) Power factor in az.c. 


iii ido 


YNKMAMOKR eH 
ll 


pressure in volts 
current in amperes 
resistance in ohms 
inductance in henries 
reactance in ohms 
inductive reactance 
capacitive reactance 
impedance in ohms 
3.1416 (22/7) 


Trade Drawing 
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circuit. (8) Resistance, capacitance, induc- 
tance in series and parallel circuits. 
Commonly Used Formulas: 
For all of the foregoing formulas: 
C = capacity in farads 
OHMS LAW I== =jR=— jE IR 
POWER FORMULA We : I =1*R 
RESISTANCES , 
MN) PARALLEL =] 
4R,+ Ya; Rt etc. 
PESI STANCES 
IN SERIES R =R,+R2 + R; + etc. 
CONDENSERS ; 
: Cz 
IN SERIES K - Ks iG we 
CONDENSERS 
IN PARALLEL C=C+C3+C;+ efc. 
INDUCTIVE 
PEACTANCE X=2 FL 
CAPACITIVE ; 
REA CTANCE X= —sxFe- 
IMPEDANCE Z= VRAQK—X)* 
RESONANCE , 
FREQUENCY 300,000 





AND WAVELENGTH Ke METERS 
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Commonly used formulas 


Symbols used on radio diagrams 


Notations and Abbreviations used on 
Drawings: 


ant. — 
a-f — 
ere 

‘i-f — 
kc — 
4-f — 
mmfd — 
db — 
gnd — 
_ 


w— 
Qo— 


antenna 


audio frequency (adj.) 
cycles per second 
intermediate frequency 


kilocycle 


radio frequency (adj.) 
micro-microfarad 


decibel 
ground 
henry 
ohms 
emgohms 





h — microhenry 
mfd — microfarad 


Practical Applications of Symbols: 

Draw schematic diagrams of the following: 

Fundamental Hartley, Colpitts, and Tuned- 
Plate Tuned-Grid oscillating systems. 

Full-wave rectifying circuit; half-wave 
circuit. 

Diagram of spark transmitter complete with 
auxiliary power equipment and automatic 
starter. 

Diagram 
amplifier. 

Simple regenerative receiver with detector 
and two stages of audio-amplification. 

Complete modern marine radio installa- 
tion including transmitter, power-supply 
apparatus, and commercial receiver. 

Layout Drawings: Make rough layout 
sketches for all devices mentioned in the 
foregoing. 

Lettering: Letter all above drawings, using 
notations and abbreviations. 

Reading and Interpreting Drawings and 
Diagrams: Referring to a diagram, determine 
type of circuit used. Trace filament, plate and 
grid circuits. Determine number and type 
of tubes used. Determine number and type 
of amplifying stages. Make a block diagram 
illustrating action of transmitter and receiver 
showing changes in frequency, amplitude, and 
wave form. 


of master-oscillator power 


Trade Terms 

Alternating current, amplification factor, 
amplifier, anode, antenna, audio frequency, 
attenuation, autodyne, aerial, ammeter, 
armature. 

Band-pass filter, beat frequency, by-pass 
condenser, band spread, bakelite. 

Capacitive coupling, carrier frequency, 
carrier wave, cathode, choke coil, condenser, 
cycle, conductor, control grid, capacity. 

Decibel, detector, diode, direct coupling. 

Electron, electron emission, electron tube, 
electrode. 

Filament, filter, frequency, full-wave recti- 

fier, fundamental frequency, feed-back. 

Grid-bias, grid leak, grid-plate capacity, 
ground wire. 

Harmonic, heterodyne, half-wave rectifier. 

Inductance, interelectrode, impedance, 
inductive reactance, insulation. 

Kilocycle. 

Lead-in, lamination. 

Megacycle, microphone, modulation, Mu 
of a tube. 

Oscillator, ohmmeter. 

Pentode, plate of a tube, push pull, point 
to point tests, power output. 
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Radio channel, radio frequency, regenera- 
tion, resonance. 

Secondary emission, shielding, side bands, 
static, stopping condenser. 

Thermionic emission, thermocouple, trans- 
mission unit, tuned circuit, transmission line. 

Vacuum tube, voltage, voltmeter, voltage 
regulation. 

Wave length, Wheatstone bridge, wattage 
dissipation, wavemeter. 
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exceeds ten characters in length it is counted 
as two words, and this is noted in the check. 
Words in which the meaning has been con- 
cealed by reversing the order of the letters 
or syllables will not be accepted as code 
words. 


Examples: 


When a message is written in mixed lan- 
guage, a careful checkup under the follow- 
ing rules must be made: 

Code and Plain Language. Maximum 
length of word chargeable is ten characters, 
Hyphenated or compound words are counted 
as sO many separate words. 

Names of places, such as New York, New 
London, or Frankfurt am Main are counted 
as one word in the address and two words 
in the text. 

The check should be noted in the first part 
of the preamble of the radiogram. 

Delivery rates are included in the radio 
station handbook. 
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Opportunity chart 


The Cable-Count System 

The cable-count system of counting the 
check is used for radiograms. This system 
provides that all words in the address, text, 
and signature must be counted and charged 
for. Messages are divided into two classes: 
plain language, and code language. 

Plain-language messages must be written 
entirely in plain language. Words are counted 
on the basis of 15 characters to the word. 
Any ‘fractional part of 15 characters is also 
counted as one word. Numbers up to five in 
a group would be counted as one word, over 
five as two words. 


Examples: 
Gymnasium, 1 word 
Intellectualities, 2 words 
Unconstitutional, 2 words 
Constantinople, 1 word 


7,583. .1 word 
37,463. .1 word 
987,534. .2 words 


Code-language is made up of pronounce- 
able words of no direct meaning not to exceed 
ten characters in length. If a code word 


THE INTERNATIONAL MORSE CODE 
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CONVENTIONAL SIGNALS 

ee ee &© © HYPHEN —tee- 

—e-e-8 FRACTION BAR -t0-6 

COMMA e-e-e- PARENTHESIS —*--0- 

INTERROGATION ~—-00——- UNDERLINE e@e--*- 

EXCLAMATION =—=— == DOUBLE DASH -*#e8- 

APOSTROPHE e---3 W. e-eee 
GENERAL /NQUIRY CALL TO 
ALL STATIONS: -* 

WARNING - HIGH POWER: --2e-— 
TRANSMISSION FINISHED, 
4£NO OF WORK: 


CODE ANALYSIS 


AUDIBILITY SCALE 
QSA 4- UNREADABLE QSA 3-fAP 
OSA 2- WEAK OSA 42- GOOD 
@SAS5-VERY CLEAR SIGNALS 


FN AT L S7T /8& OF THE MM 








Lf£A fA OST 
COMMON SIGNALS OF THE “Q'CODE AND 
MISCELLANEOUS ABBREVIATIONS 








Course of Study in Radio Communications 


—_—— 





Unit 1. Jobs and Operations 


. Related Information 


Jobs and Operations 


Related Information 


—_——— 





1. To learn the International 
Radiotelegraph Code. 


a) Alphabet drill in e-i-s-h, 
t-m-o, a-n-v, n-d-b groups. 

b) Copying practice. 

2. a) Drill in remainder of 
alphabet. 


Memorizing 
between dit and dah. 


Copying entered into copybooks. 


How to avoid confusion in simi- 
larity of letters. 


sound. Difference 


copybook. 
3. a) Numerals 


from memory. 





b) Arrange receiving and send- 
ing systems of code groupings in 


b) Each pupil recites alphabet 


c) Alphabet receiving practice. 


How both groupings are used. 
Five signals in each numeral. 
Recite alphabet as sound. 


How to check copy. Notation of 
errors. 
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Jobs and .Operations 


Related Information 


Jobs and Operations 


Related Information 





4. a) Code analysis. 

b) The telegraph key. 

c) Earphones. 

d) Receiving practice. 

5. a) Complete pupil recitation 
of alphabet. 


b) Receiving test in alphabet. 


Draw diagram. 

Details of operating position. 

Care in handling. 

Checking. 

Emphasize need for thinking of 
Morse International characters 
aurally. 

Send 100 letters and numbers 
at 3 words per minute. 


12. a) Continuation of previous 
drills, receiving, and sending. 


b) The Radiogram. 


13. a) Receiving. Send radio- 
grams to pupils. 

14. a) Sending. Pupils 
radiograms to each other. 

15. a) Weekly code test. 


send 


The four parts of the radiogram. 
Pupils compose 15-word radio- 
gram. 


Observe special method of proce- 
dure for radiograms. 

Checking word count. 

Asking for repeats. 

Enter results in station logs. 








c) Pupils send on loud-speaker 
from teacher’s operating desk. 

d) Assign call letters to pupils. 

calls. 

e) Pupils instructed in how to 

keep station log and make up 

letter and numeral groups for 


practice. 
Unit 2 


6. To attain accuracy in receiv- 
ing and sending code characters. 

a) Receiving plain-language 
word groups. 

b) Sending plain-language word 
groups. 

7. a) Receiving word groups 
continued. 

b) Sending word groups. 

8. a) Receiving short sentences. 

b) Sending short sentences. 


Observe 


9. a) Receiving and_ sending 
continued as above. 

b) Copy telegraph-key _ blue- 
print. 

10. a) Sending and receiving 
tests. 


words. 


Unit 3 


11. a) Receiving. Pupils copy 
various long texts. 


assigned texts with effort at in- 
creasing speed. 


Dits short. Dahs long. 
Explain commercial and amateur 


F.C.C. regulations regarding logs. 
Practice groups to be used in 
sending practice. 


Avoid lettering in copying. 


Keep receiving scores. 
Need for attentive listening. Neat- 
ness and legibility in copy. 
Timing, spacing, and rhythm. 
Checking. Note “weak” letters. 
Pupils send on loud-speaker and 
to themselves on tables. 


Apply 3-second spacing between 
Construction details. 


Pupils check each other’s receiv- 
ing copy. Sending test on loud- 
speaker for check of individual 
proficiency. 


Increase speed to five words per 
minute. How to avoid “jam- 
ming” in copying. 

b) Sending. Pupils send from Attention to spacing and balanced 

code characters. 


radiograms. 


Signals. 


tinued. 


four-second _ spacing. 


wave transmitter. 
20. a) Weekly 
transmitting tests. 


answering procedure. 


b) Phone calls. 


b) Sending tests. 





16. a@) Receiving and sending 
b) Copy NAA U. S. Time 
17. a) Speed exercises. 

b) Audio oscillator. 


18. a) Receiving. News con- 


b) Sending. News items. 
19. a) Discuss beginner’s short- 


receiving and 


21. a) Practice in calling and 


24. a) Tuning the receiver. 

b) Receiving and sending. 

25. a) Receiving. Four- to 
seven-word-per-minute tests. 


c) Admission to radio club. 


Unit 4. To Increase Receiving and Sending Speeds, and Extend 
Familiarity With Operating Procedures 


Giving acknowledgment of re- 
ceipt. 
Explain WX, TX, QTE reports. 


News items for text. 

Diagram and construction details. 
Draw diagram of automatic 
sender. 

Discuss PX. 

Construction details. 


Four and five and six words per 
minute. 


Unit 5. Summary and Review 


FCC regulations. 


6) Alphabetical speed drills. 

22. a) Receiving and sending 
emergency communications. 

b) Direction finder. 

23. a) Sending CQ, QST. 


TTT, SOS, XXX. 


Demonstrate shop equipment. 

Government regulations. 

Practice calling on shop micro- 
phone-amplifier. 

Regeneration, oscillation, 
beat.” 

Radiograms, news, texts. 

Average all test marks. 


“zero 


Pupils send from loud-speaker. 

Passing grade required — five- 
words-per-minute receiving and 
sending. 








A course of study, to be effective, progres- 
sive, and functional, must adhere to certain 
definite criteria in order that the material cov- 
ered may be presented in an orderly and 
Progressive manner. An adequate course of 
study will provide this, and if faithfully pur- 
sued, the desired ends will be obtained. An 
understanding of the fundamentals of the 
material to be presented is, of course, nec- 
essary, but in addition to this, some attention 
to ideals, appreciations, and attitudes must be 
considered. 

We are concerned here with industrial arts, 


“Instructor of Sheet-Metal Work and Woodwork, Napa 
Union High School, Napa, Calif. 


Course of Study in 
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a part of the educational procedure which at- 
tempts to train pupils in the techniques 
peculiar to the subject matter in this field, 
and to develop concomitant learnings; these 
latter are often more important than the skills 
which they accompany. In a predominantly 
industrial nation it seems that industrially 
minded citizens should be a by-product of the 
educational mill through which they have 
come; therefore, aims in industrial arts should 
consider this fact. Boys and girls of school age 
no longer have the opportunity to participate 
in industrial pursuits until they are older. 
This can partially be overcome in the school, 
but more precisely only in the industrial-arts 








Sheet-Metal Work 





program, and here only if the subject-field 
aims allow it. 

We are concerned here specifically with a 
course in sheet-metal work which by itself is 
one of the fields in the curriculum area of 
metalwork, and since this is a part of the 
general. school program, it precludes voca- 
tional training. A measure, however, of occu-_ 
pational training will be received by all those 
enrolling in the course. Adequate provision 
should be made to enhance the opportunity 
for learning by providing sufficient non- 
manipulative material of a kind, technically 
or otherwise related, to the specific field in 
which we are interested. Operations must be 
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equipment is dependent upon shop space, ~ d 
numbers of pupils, money available, and com- Method © 0 
munity needs. The list included here is suffi- Method is defined as the means used to 
cient for a class of 25 high school students, present the content to the pupil so that he 
and it also meets the needs for evening school may learn the material most efficiently and 


learned which in turn provide for the develop- 
ment of skills in the use of the tools peculiar 
to this vocation. An appreciation of good 
workmanship and materials will grow out of 





the activities accompanying the learning of 
the basic operations. While these operations 
are important, considerable time should be 
devoted to the appreciations, ideals, and atti- 
tudes that are to be developed, and which in 
the final analysis are equally important. An 
examination of the aims will disclose that 
proper emphasis has been placed on this phase 
of industrial-arts teaching. A teacher should 
be urged to develop his own subject aims and 
to determine their scope because he is cog- 
nizant of the problems of the area in which he 
lives. Local needs, equipment, administrative 
desires, shop size, etc., are all things with 
which he is familiar and on which he will be 
best informed. A standardized course of study 
is not desirable for these reasons, even though 
it is agreed upon that basic operations are the 
same no matter what or where the locality. It 
is the portion of the course that has to do 
with the concomitant learnings that cannot be 
standardized and can only be developed to the 
extent of the locality in which the material is 
to be studied. 


Subject Aims 

1. To give the pupil practice in the use of 
sheet-metal worker’s equipment and materials. 

2. To inform the pupil of occupational op- 
portunities in the sheet-metal trade. 

3. To increase the pupil’s knowledge of in- 
formation related to the sheet-metal trade. 

4. To develop an appreciation of sheet- 
metal products. 

5. To acquaint the pupil with labor laws, 
apprenticeship programs, and other possibili- 
ties in the sheet-metal trade. 

6. To develop an appreciation of skillful 
work and honest labor. 

Content is that part of the course of study 
which is presented to the pupil and which he 
must master with whatever proficiency he is 
capable. Sufficient material must be included 
to preclude the completion of all the work by 
any one student, thus providing for the bright 
individual as well as for the dull. It is some- 
times well to include operations too difficult 
for any student to perform but within the 
capabilities of the instructor. A difficult opera- 
tion skillfully performed by the instructor is a 
good motivating device that will develop a 
purposeful attitude on the part of the pupil. 
Much enriching material should be included 
of a nonmanipulative character. The content 
considered in this course of study has been 
developed for use in the high school, both day 
and evening, the latter in this particular case 
being predominantly defense training. 

Figure 1 is an analysis chart based on units 
of instruction on which is indicated the entire 
course content. On the left are listed the oper- 
ations, and across the top are shown type jobs 
which are supplemented as shown on the 
chart. The related information is both tech- 
nical and nontechnical and is merely a sug- 
gestion. The teacher will be able, and is urged 
to add to this list, as well as present other 
jobs or information which incorporate the 
learning units. Included under content are 
listed the supplies and equipment needed to 
conduct the course. The extensiveness of the 


INSTRUCTIONAL UNITS 





TYPE PROJECTS 


Fig. 1. Analysis of sheet-metal operations 


students. The equipment and supplies, as 
itemized, have been found to be adequate. In 
addition to those listed, a cornice brake and a 
squaring shears are necessary. 


effectively. It is the way that the pupil is 
shown how to perform the operation, how to 
seek related information, in short, how to 
make it possible for the pupil to attain the 
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desired outcomes after being exposed to the 
material of the course. 

We will consider the group method, the in- 
dividual method, the instruction-sheet method, 
the demonstration method, and the commit- 
tee method. The group method is that one 
where the entire class is brought together 
for a discussion of either manipulative or non- 
manipulative material. It is used most suc- 
cessfully at the beginning of the school year 
when all the pupils are just starting. It is also 
useful whenever problems arise during the 
year that are of interest to all the pupils. Re- 
lated information is best presented in this 
manner, which is true also whenever any 
extra material is brought in by the pupils. 
Group discussions may well be held once a 
week for an hour’s duration, providing ade- 
quate classroom facilities are available, such 
as blackboard space and chairs. Other group 
discussions of an informal nature may be im- 
promptu and should not last more than 10 or 
15 minutes. Group discussions are teacher led 
and directed; however, the responsibility of 
the material to be covered is on the shoulders 
of the pupils. During group discussions, ques- 
tions of interest to the entire class should be 
discussed; however, occasionally some of the 
time may be devoted to other material not 
immediately useful to all. The individual 
method is best used as a follow-up for the 
group discussion. The dull individual is most 
likely in need of this kind of aid; however, 
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U.S. Census 
Volume 15, 1930, 
Fortune Magazine, 
June 1938 









Occupations-Livelihood 





uirenzent 


SCHOOL SHOP ANNUAL 


others in the class should be observed to see 
if they are in need of help. Individual instruc- 
tion may be either manipulative or non- 
manipulative depending upon the need of the 
student. Individual instruction should be kept 
to a minimum, otherwise the pupil may 
depend upon the instructor rather than upon 
himself. This instruction is valuable, and if 
properly given, is likely to be remembered by 
the student better than when the information 
is given any other way. The danger, however, 
is that unless the teacher is careful he is liable 
to supplant student effort which is not a de- 
sirable situation. 

The instruction-sheet method utilizes in- 
struction sheets, operation sheets, and job 
sheets as an aid to the pupil, to help him solve 
problems that have been discussed in the 
group lecture. These sheets do not take the 
place of the teacher but merely help the pupil 
refresh his memory. They are useful to the 
bright pupil who advances beyond the work 
of the class, and who needs additional instruc- 
tion in order to keep on going. Unless, how- 
ever, the sheets are well constructed, they 
may be worse than no information at all. 
These sheets may well be teacher made, and 
in most cases this is desirable, as the infor- 
mation contained in them will fit the course 
of study that the teacher has developed. Con- 
siderable work is involved, and some method 
of filing must be devised for storage. Illustra- 
tions are important, and considerable effort 





Trades 








Education 


Work Stations 


Promotion 


may well be expended in this direction. Writ- 
ten material in the sheets should be kept at a 
minimum, and that used should be well within 
the capacity of the pupil. 

The demonstration method is used when 
manipulative material is to be presented to 
the class. This is usually a group method; 
however, much individual instruction will be 
found necessary to clear up points not clearly 
understood during the group discussion. When 
demonstrating, the teacher should be sure 
that all the equipment and materials he will 
use are at hand, and it is often advisable to go 
over the demonstration before it is presented. 
Only the best work that the teacher is capable 
of performing should go into the demonstra- 
tion. At this time it is sometimes well to 
demonstrate some operation beyond the capa- 
bilities of the pupils in the class. All tocls 
should be in the best of condition as should 
also be the teacher’s demonstration bench. 
The demonstration should be conducted 
slowly and all steps clearly explained, with 
time allowed for questions. The demonstration 
may be held at any time that the need arises, 
and this is a matter that must be decided in 
the shop. After the first demonstration, it is 
virtually impossible to present subsequent 
ones at a time when the entire class is ready 
for them. This is where the instruction sheet 
is of real value. Obviously all of these meth- 
ods are not to be used only in specific in- 
stances, but they are interrelated and all are 
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Fig. 2. Occupations chart 
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used whenever necessary to attain the desired 
end. 

The committee method is that method 
which divides the boys into groups, each one 
of which is interested in some particular phase 
of the course. It is teacher guided, but boy 
instigated and developed. Its greatest value is 
its integrating influence in that during the in- 
vestigation all manner of sources are searched 
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cients may be developed and when once estab- 
lished to the satisfaction of the teacher, the 
test may be considered standardized for the 
particular situation. 

Performance tests, while not new, have 
generally not been used because the reliability 
has been low. They are, however, useful for 
the measuring of manipulative dexterity and 
are, therefore, better than teacher judgment. 


Sheet-metal shop 


for the desired information. It probably is 
more concerned with nonmanipulative ma- 
terial than with any other; however, the in- 
formation uncovered may well be incorpor- 
ated in the final results. Each committee 
should, in most cases, prepare written ma- 
terial that will be presented to the class at 
the end of the problem. 


Tests 

In order to measure the work of the shop 
student reliably, for the purpose of awarding 
marks, two kinds of tests are required. Gen- 
erally, these are called performance tests for 
the measuring of manipulative techniques, and 
the ordinary pencil-and-paper type which are 
used to measure the nonmanipulative portion 
of the subject. 

The pencil-and-paper type may be essay or 
objective tests. In many cases these tests may 
be teacher made. This type of test is best 
used to ascertain the amount of related in- 
formation the pupil has retained, and they are 
useful for diagnosing pupil difficulty or teach- 
er deficiency. Tests should not be made up of 
only one kind of question, but rather of sev- 
eral kinds, because of pupil individual differ- 
ences. Not all pupils can do successfully with 
one kind of test question; therefore, it is nec- 
essary that several kinds be employed. Pencil- 
and-paper tests may be given at any time 
that seems advisable, and they may be either 
long or short, depending on the information 
sought. Tests should be used over and over, 
meanwhile eliminating those items in the test 
that do not seem to fit. Correlation coeffi- 


They are not primarily speed tests, but are 
rather used to measure quality or accuracy. 
It is obviously impossible to measure mani- 
pulation by pencil-and-paper techniques as 
this would not lead to valid or reliable marks. 
Since marks are important and since they do 
indicate a pupil’s success in future educational 
endeavors, it is evident that considerable at- 
tention should be devoted to this phase of 
industrial-arts teaching. 


Tools and Equipment 


Awls, scratch, No. 7 

Blowpipe, No. 3 

Calipers, outside, solid nut, 6 in. 
Chisels, cold, % in. 

Chisels, cold, 34 in. 

Dividers, wing, 8 in. 

Drill, hand 

Figures, steel, 9 in set, 3/16 in. 
Gauge, drill and tap 

Gauge, sheet and plate, U.S.S. 
Gauge, American standard wire 
Hammer, machinist’s ball-peen, 7 oz. 
Hammers, machinist’s ball-peen, 13 oz. 
Hammers, riveting, 12 oz. 

Letters, set of 28, 3/16 in. 

Nippers, cutting, 12 in. 

Nippers, cutting, 7 in. 

Pliers, 6 in. 

Punches, center, size D 

Rivet sets and headers, for 10- and 12-oz. 
iron rivets or No. 15 copper rivets 
Rules, 2 ft., steel 

Saw frames, hack, adjustable 

Scales, family, weigh 24 Ib. by oz. 
Screw drivers, 6-in. blade 

Screw drivers, 8-in. blade 

Screw driver, 12-in. blade 
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Snips, circular blade 

Snips, straight blade 

Soldering coppers, 2 Ib. per pair 
Soldering copper, 1 Ib. per pair 
Soldering copper, handled, 3 Ib. per pair 
Soldering furnaces 

Squares, framing, 24 by 2-in. body, 18 by 
1% tongue 

Vises, machinist’s, 4-in. jaw, solid base 
Wrench, 8 in. 

Bar folder, adjustable 

Turning machine, with cripping and bead- 
ing rolls 

Wiring machine 

Slip forming roll, 36 in. 

Buffalo small burning machine 

Double seaming stake 

Beakhorn stake 

Blowhorn stake 

Hollow mandrel stake 

Needlecase stake 

Hatchet stake 

Punch, hollow, 3% in. 

Punch, hollow, % in. 

Punch, hollow, % in. 

Punches, prick 

Punches, solid, % in. 

Punches, solid, 3/16 in. 

Punches, solid, tool steel, hardened % in. 
Mallets, 2!4-in. face 

Rules, circumference, 36 in. 

Tools, grooving, % in. 
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Hardware Equipment 


Tools, grooving, % in. 

Tools, grooving, 3/16 in. 

Hammers, setting, 1 Ib. 

Acid cups 

Acid brushes 

Dipping solution jar 

Bench plate, stationary, 30 by 8 in. 
Boards, drawing, 22 by 30 in. 

T squares, 30 in. 


Hardware Supplies 
Each, drills, twist, % in., 5/32 in., and 
3/16 in., % in., 9/32 in., 5/16 in. 
Each, drills, twist, 34 in., 7/16 in., % in. 
File cards and brushes 
Files, flat bastard, 10 in. 
Files, flat second cut, 10 in. 
Files, flat smooth, 10 in. 
Files, half-round smooth, 8 in. 
Files, half-round smooth, 10 in. 
Files, square smooth, 8 in. 
Files, round smooth, 8 in. 
File handles, soft wood, iron ferrules 
Gross, each Hex. nuts, N.F., %4, 5/16, and 
% in. 
Gross, each Hex. nuts, N.C., %4, 5/16, and 
¥% in. 
Pounds rags, wipers, No. 20, white 
Pound rivets, copper, % by % in., rh. 
Pound rivets, iron, % by % in., rh. 
Pounds rivets, iron, % by % in., rh. 
Pounds rivets, iron, 3/16 by % in., rh. 
M rivets, tinner’s tinned, 10 oz. 
M rivets, tinner’s tinned, 2 lb. 
M rivets, tinner’s tinned, 1 |b. 
M rivets, tinner’s tinned, 12 oz. 
Pounds rosin, lump 
Pounds, sal ammoniac, 1-lb. cakes 
Doz. hand hack-saw blades, 10 in., 24 
teeth 
Gross each, r.h., brass machine screws, 6 
32-¥Y% in., 6-32-% in. 
Pounds, strip solder, half and half 
Pounds soldering paste, “Nokorode,” 1-lb. 
cans 
5 Pounds soldering salts 
1 Bundle, black sheet steel, 20-gauge, 30 by 
96 in. 
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2 Bundles, black sheet steel, 26-gauge, 30 by 
96 in. 

1 Bundle, galvanized sheet steel, 22-gauge, 
20 by 96 in. 

2 Bundles, galvanized sheet steel, 26-gauge, 
30 by 96 in. 

2 Bundles, galvanized sheet steel, 28-gauge, 
30 by 96 in. 

1 Box, charcoal tin plate, 1C, 20 by 28 in. 

1 Box, charcoal tin plate. 1X, 20 by 28 in. 

25 Pounds, galvanized iron wire, 12-gauge 

25 Pounds, galvanized iron wire, 16-gauge 

5 Pounds hydrochloric acid 

5 Pounds zinc scrap 

2 Gross each, Parker Kalon r.h. sheet-metal 
screws, 6 by % in., 8 by % in. 
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Supplementary Projects 


1. Connect a pipe to a flat surface by means 
of a bead. 

2. Attach a flange by means of a dovetail. 
3. Tangent T intersection 
4. Tangent angle intersection 
5. Card holder 

6. Soap tray 

7. Square or round scoop 

8. Birdhouse 

9. Fern box 

10. Kitchen stool 

11. Pail 

12. Chimney cap 

13. Gutter 

14. Garage drip pan 

15. Cookie sheet 

16. Sink strainer 

17. Liquid or dry measure 

18. Flower holder 

19. Dustpan 
20. Elbows 

21. Register box 

22. Blower fittings 

23. Toolbox 

24. Sugar or flour-bin linings 
25. Matchbox holder 
26. Mudguard shields 






Related Information* 


. Shop procedure 
. How to read a drawing 
. How to make a bill of material 
. How to plan a procedure 
Kinds of fluxes and the uses of each 
. Names of tools, equipment, and material 
. How to care for tools and equipment 
. Standard sheet-metal and wire gauges 
. Methods of manufacturing and distribut- 
ing tin plate and galvanized iron 
. Commercial sizes of tin plate and gal- 
vanized iron 
. Sources, uses, and characteristics of sheet 
metal 
12. Kinds and sizes of sheet-metal tools and 
supplies 
13. Kinds and sizes of rivets, and other 
fastening devices 
14. Specifications covering the manufacturing 
of sheet metal 
15. Occupational information 
16. The common uses of sheet metal 
17. Changing requirements of the sheet-metal 
industries 
18. Sheet-metal mathematics, science, etc. 
19. Personality requirements of the sheet- 
metal worker 
20. Working conditions, wages, hazards, etc. 
21. Opportunities, and requirements in the 
sheet-metal trades. See Figure 2 


—_ 
— © 





*Related information is closely related to the progress 


of the manipulative portion of the course and should be 
presented whenever it is timely. 


First Year Hand Composition 





Getting organized is perhaps the greatest 
difficulty that faces a teacher when he first 
steps into the school system. 

The following has been prepared with the 
hope that it will help others solve the prob- 
lem of getting started in the school print 
shop. 

There is, first of all, a simple outline of a 
course in hand composition that is used in 
many of the New York schools. There also is 
a progress chart for the wall which will 
stimulate interest, and a report card that com- 
bines several useful features. Then there are 
two instruction sheets which may be used as 
samples for others which the printing instruc- 
tor may want to prepare. 


 aaaae Hall, Bronx Vocational School, Lincolndale, 


YELLOW=A 





BROWN =B+ 


LEONARD E. SCHMIDT* 


The Course Outline 
In order to master the art of setting type, 


it is necessary to understand and be able to 
do several fundamental operations. All jobs 
use one or more of these operations. There- 
fore, it is important that the student master 
them. With the exception of the first three 
lessons, which introduce the boy to the shop, 
the case and the tools used, this course at- 
tempts to perfect the student in these all- 
important skills. By the time he completes the 
course he should be able to set almost any job 
given to him. 


The course consists of 48 jobs. 

Al. Introduction to the layout of the shop 
A2. Learning the California job case 

A3. The compositor’s tools 


PROGRESS CHART 


BLUE=B RED=C OR LESS 


Fig. 1 






. Setting words and lines 

AS. Setting lines of type 

A6. Setting two paragraphs of type 

A7. Setting centered lines 

A8. Spacing and justification 

A9. Proofreading 

A10. Resetting a job to a narrow measure 

. Review of Group A 

C1. Introduction to advanced 
matter 

C2. Hanging indention 

C3. Regular paragraph indention 

C4. Diagonal indention 

C5. Simple title page 

C6. Squared indention 

C7. Table of contents 

C8. Half diamond or inverted pyramid 

indention 


straight 
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C9. Setting simple advertisement 

C10. General review of indentions 

The other 27 jobs are revisions which have 
the student change the style of copy. For ex- 
ample, from 25 picas regular indention to 20 
picas hanging indention. For the more ad- 
vanced type of student, a few jobs of the cut- 
in or run-around type may be used. 

These revision jobs give the instructor an 
opportunity to teach the student trade in- 
formation by having him set copy, about the 
manufacture of ink, the different types of 
presses, and the like. 


Progress Chart 

Since there are 48 jobs to be set, it is a 
simple matter to draw up a progress chart 
that will show at a glance where each boy in 
the class stands in the number of jobs done. 
Figure 1 has been found to answer very well. 
Different color crayons should be used to 
mark the jobs. This will make the poor marks 
stand out among the good ones, and stimulate 
the student to keep them down to a minimum. 
The boys take a great interest in the chart, 
and visitors always look it over. 
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COMPOSITION COMPOSITION 

Information or Job Times Done Information or Job Times Done 
Setting and holding composing stick, pickup Layout and set business card- “ 
and place type in stick and setting words. cae Layout and set billhead 
Learning layout of type case. Layout andset letterhead tt 
Remove and distribute lines of type trom stick. Layout and set ticket “al 
Setting sentences and justifying Planer proofs 
Cleaning and distributing type. Setting ruled forms 
Taking proofs in stick. Setting tabular matter 
Reading and rejustifying lines in stick. Setting jobs involving use of leaders ‘ 
Setting straight matter - reprints- Breaking up jobs for colors - 
Tying up on galley. Setting cover or title page . 
Taking proofs in galley Composition having initial letters - 
Correcting from proof reader’s marks. eae Setting type around cuts “s 
Point system ae Making up linotype pages = 
Setting Centered Lines Making up pages with folios ail 
Proof Reading Making press corrections 
Resetting type to narrower measure Setting typewriter type — 
Setting Hanging Indention. Borders with buttedbrassrules | 
Secting Regular Paragraph lndention Borders with mitered rules 
Setting Simple Title Page- ey Composition with swash letters ae: 
Setting Squared Indention INFORMATIONAL MATERIAL 
Setting Table of Contents History of the trade and Opportunities _ 
Setting Inverted Pyramid Indeation How type is made a 




































































LOCK - UP AND IMPOSITION 



































Report Card — == —— 
There are several things a teacher should ———— 
know about his students besides their con- Two page work and carn rr 
duct and work marks. The card illustrated in Work and tumble, work and twist 
Figure 2 shows some of these things. Notice Register forms eae 
that there is a space provided for each of the Squering forme 
Foundry torms 
Lockup linotype, monotype etc. 





Tests: Ist Qu....... Mid Term...... eee Final...... 
WEEELY WORK & CONDUCT MARES 


Week | CW c c c c c c 




















Fig. 2 


48 jobs in the course, where a mark can be 
placed which will correspond with the one on 
the progress chart. This will eliminate running 
to the chart when it is necessary to look up a 
student’s record, as the card is for the teach- 
er’s use only. 


Personal Progress Record Book 
This book was designed in the hope that it 
might lead to some uniform method of keep- 
ing track of the work done by a boy during 






























































JOB PRESS WORK 





Information or Job 





Changing rollers 





Washing Press 





INFORMATIONAL MATERIAL 





Kinds of ink and manufacture 








Manufacture of rollers 








Types of presses and processes 





Manufacture of paper 





Grades of paper 





Hamidi 





Fire hazards 






























































i BINDERY WORK 
Pucting cn tympan sheets a Hand Folding See 
Makeready type pe Collating 
Makeready cuts Stitching 
Feeding card stock Round Cornering 
Slip Sheeting Trimming 
Scoring _ Inspecting and Wrapping 
Numbering Counting Sheets 
Cutting Friskets 
Setting rollers 








BINDERY WORK 


LAYOUT AND DESIGN 
































































































































Information or Job Times Done Information or Job Times Done 

ing Sheets Selection of Borders and O; 

INFORMATIONAL MATERIAL a. Classifying type faces a 
Machine folding b. Type families and series 
Ruling Machines ¢. Expressing thoughts with type 
Sanitation d. Design using borders and rules 
Safety precautions e. Borders and > =e 
H of indi Book design A 

ANICAL TYPECASTING a. Parts of the book a! 

Linotype b. Size - fitness to purpose =e 
Monotype c. Margins 
Ludlow d. Folios — 
Elrod e. Extracts and notes 

LAYOUT AND DESIGN J = 
Meaning of Design = 
Methods of Design 
Appropriateness nee 
Tone Harmony 
Shape Harmony —— 
Balance and Proportion pie: 
Legibility caso 
Thumbnail sketeches 
Working sketches a 
Use of Type Faces ae 
Paper as part of Design — 




















Fig. 3. Personal progress record which may be made up in book form 
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Job Sheet A7 
SETTING CENTERED LINES 
Before beginning to work, read every word of this job sheet carefully. 


Aim of Job 

To teach you how to set lines of type in the center of a measure by properly 
placing spaces and quads. 

Things to Know 

1, The copy for your previous jobs has been straight matter. In this job 
you will use copy that is a form of simple display. By combining long 
and short lines we vary the white space on each side of them and there- 
fore they stand out prominently or are displayed. This form of display 
is used on title pages. 

2. Your previous jobs have taught you something about the use of type, 
spaces, and quads in forming words and lines. This job will teach you 
about lines in which the words do not fill the measure. 

3, In setting each line be sure to have it in the center of the measure in 
your stick by placing an equal number of spaces and quads on each side 
of the line. 

4, Where the name appears in the copy you may insert your own name 
and where the school and its address appears, use the title and address 
of your school. 

5. The measure on this job will be fifteen picas. Envelop corners similar in 
style to this job are usually set to fifteen picas, as this is a furniture 
length and simplifies locking up for the press. 

6. After setting each line, read it over and correct all errors, before justify- 
ing. This will enable you to set a clean job and make it unnecessary to 
make corrections after proving. This is a very good habit to form. It 
will save you from wasting valuable time. 


Materials and Equipment 
Case of 12 point type, leads, slugs, composing stick, galley, tie-cord. 


Things to Do 

Set your composing stick to fifteen picas and place eight leads and two 

slugs in your stick. No more than this number of leads and slugs are 

required for this job. 

. Follow copy closely and use 3 em space whenever possible between words 
in this job. 

. Proceed with the setting of the job. As you set each line, read it over 
carefully for possible errors. Then place it in the center of the measure 
by putting an equal number of spaces and quads on both sides of the 
line. When there is room use two and three em quads on both sides of 
the line. Complete the centering and justification by using smaller quads 
and spaces. Always place the smaller spaces next to the type in center- 
ing a line. 

4. When your job is complete, place one of the slugs you inserted in your 
stick at the beginning, at the head of the job and one at the foot. Re- 
move the job from the stick, place in your galley, tie up and pull proof. 
Submit this proof and job sheet to your instructor for his approval. 


Copy for Job 


Set this job according to instructions and suggestions in the previous parts 
of this job sheet. 


_ 


~ 


w 


This Job of Centered Lines 
is set 
in 8 Point Spartan Bold 
by 
William F. Murphy 
at the 
Lincoln Hall Print Shop 
Lincolndale, N. Y. 


vPeye 


Some Typical Job Sheets 


Questions 


. In centering lines, how should the quads be placed? 
. Where do you put the spaces that are used to justify a line? 


Why are envelope corners usually set to fifteen picas? 


. Why should you read over the lines of type in your stick? 


Describe in detail, how you proceeded to set and center the lines of type 
in your stick. 


Job sheet C6 is an example used for assign- 
ing supplementary jobs. Sheet C6 deals with 
the subject of printer’s ink. Much material of 
this kind is available for making up sheets 
of this kind. 


Job Sheet C6 
SUPPLEMENTARY JOBS 


Squared Indention 


Copy for Supplementary Job C-6a 


Set this job with a squared indention 20 picas wide. Indention is to be 


one em. 


In 1823, Savage, who had studied the manufacture of printing ink from the 


point of view of the practical printer published a book in which he discussed 
the various methods of manufacture. His recommendation of old linseed oil 
brings forward an idea that has since received considerable attention from 
inkmakers, namely, that the oil used for printing ink must be carefully purified. 
An old oil would, of course, be comparatively free from foots or sediment. In 
case such an oil is not available, mechanical means must be employed to 
clarify the fresh oil. 


’ Copy for Supplementary Job C-6b 


Set this job with a squared indention 20 picas wide. Indention is to be 


two ems. 


The eighteenth century developed the idea of adding a blue coloring matter 


to neutralize the yellow of the oil, using for this purpose Prussian blue and 
indigo. The nineteenth century saw the development of the anilin dye indus- 
try, following the synthesis, by Perkin, of mauve, the first anilin color. Mean- 
while, owing to a desire to reduce the cost of ink as well as to secure inks 
which would work better on the various grades of paper being made, new 
oils were being introduced into the vehicles. First of all came the introduction 
of rosin and rosin oil, followed by mineral oil, the long gilsonites (the latter 
furnishing both vehicle and pigment), the semi-drying oils, and China or 
tung oil. 


Copy for Supplementary Job C-éc 


Set this job with a squared indention 20 picas wide. Indention is to be 


three ems. 


We thus arrive at the twentieth century, and find the materials for making 


printing inks pretty thoroughly studied, and in general very much what they 

were in the beginning. Recent advances have been along the line of 

mechanical devices for the manufacture of large quantities at a minimum 

of cost. So far as materials are concerned the principal progress has 

been in the preparation of colored inks, used so effectively in 
multicolored lithographic work. 





his schooling, regardless of whether he com- 
pletes his work in the school he started in or 
not. It is to be noted that the operations 
and not jobs are recorded. 


Job Sheets 
Unless a teacher is extremely fortunate in 
finding some when he comes to a school, his 
biggest task will be the making up of job 
sheets. The two shown above are offered as a 
guide to those who have to make up a set. 


Printed on strong tag stock and punched for 
rings, they will last for years. As the boys ad- 
vance, they can take over the job of setting 
and printing these sheets, but the job of 
preparing them still rests with the instructor. 

At the end of some of these job sheets a list 
of questions about the work done by the 
student has been added. The answer to these 
questions will be found in the sheet itself. 
This will help to develop in the student the 
habit of reading his copy carefully, a habit 


that will be invaluable to him if he follows 
the printing trade. 
Safety 

One of the most important things that a 
shop teacher must impart to his students is 
the practice of safety. Most schools require 
that the student sign a statement that he has 
received instructions and demonstrations on 
the safe practices of his trade. The blank side 
of the report card may be used for this 
statement. 








Outline of Instruction for 
Industrial-Arts Metalwork 


The outline shown here has been compiled 
as an indirect source of information for stu- 
dents and as an organized method of instruc- 
tion for the teacher. It is intended to cover a 
period of nine weeks; however, the time al- 
lotment will vary with different situations, in- 
cluding schedules, types of shops, grades 
taught, and equipment. 


Objectives 

1. To give guidance in the development of 
interests, aptitudes, and creative ability. 

2. To give an insight into the working 
knowledge of fundamentals involved in metal- 
working trades and industries. 

3. To develop manipulative skills necessary 
in basic industrial-arts processes. 

4. To develop handy-man abilities in mak- 
ing necessary home repairs. 

5. To develop thrift and appreciation in 
the utilization of products of industry. 

6. To provide an opportunity for explora- 
tion of individual inclinations, interests, and 
abilities. 

7. To develop an appreciation for good de- 
sign and workmanship. 


Scope 
1. Fundamental tools and operations as ap- 
plied to making things of metal. 
2. Common methods of fastening metal 
together. 
3. A study of jigs, their general importance 
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to industry, and their application in bending 
metal. 

4. Methods of finishing metals. 

5. A study of information related to this 
unit of work. 


Use of the Outline 

It is suggested that the teacher list a num- 
ber of problems and divide them into groups 
according to a satisfactory sequence of tool 
processes and operations. In this way the 
student advances from the elementary to 
the more difficult operations, which in turn 
involves the use of more tools. A general out- 
line listing operations, tools, materials, and 
related information, should accompany each 
problem. 

The fundamentals of laying out, cutting, 
shaping, drilling, assemblying, and finishing, 
can be taught in a comparatively short time, 
and by using simple problems. However, as 
the problem under construction becomes more 
difficult, additional information involved in 
the operations and tool processes are brought 
out, consequently the student advances in 
knowledge as the work becomes more complex 
and harder to perform. 

As soon as it is felt that the student has 
had enough training, through class discussion, 
demonstrations, and written information, he 
should be placed in a more independent posi- 
tion. That is, he should be able to select from 
the outline of instruction those units of 
knowledge related to his problem, and for the 
most part, work out his own procedure. This 


would naturally be accomplished by consult- 
ing the references and through suggestions 
from the instructor. 


Tools 


The student should keep in mind the fol- 
lowing facts when making a study of the 
various tools: 

1. The name of the tool and its principal 
parts. 

2. The function of the tool and its 
various parts. 

3. Proper selection of tools in performing 
various operations. 

4. How to use and care for tools. 

5. Safety to one’s self, to others, and to 
the tools. 


Reference Books 

1. Berg, Edward and Wing, Bristol E., Essentials 
of Metalworking (Peoria: The Manual Arts 
Press, 1934), 160 pp. 

2. Bollinger, J. W., Elementary Wrought Iron 
(Milwaukee: The Bruce Publishing Co., 1930), 
139 pp. 

3. Grayshon, Alfred B., General Metal Work 
(New York: D. Van Nostrand Co., Inc., 1930), 
206 pp. 

4. Lukowitz, Joseph J., Interesting Art-Metal 
Work (Milwaukee: The Bruce Publishing Co., 
1936), 63 pp. 

5. Tustison, F. E. and Kranzusch, Ray F., 
Metalwork Essentials (Milwaukee: The Bruce 
Publishing Co., 1936), 176 pp. 

6. Van Leuvin, Perry E., Cold Metal Working 
(New York: McGraw-Hill Book Co., Inc, 
1931), 275 pp. 





Outline of Instructions 








Reference Reference 
Problem Knowledge Gained No. Pages Problem Knowledge Gained No. Pages 
Tools for Measuring and Laying Out How to set and transfer measurements 3 38-39 
; Technique of contact measurement 
1. Rule Kinds 12 . Seis cae ‘ ‘ 
Siow te seed 2 1-4 8. Calipers, inside Use for measuring inside diameters 1 = 21-23 
Use for laying out and dividing How to set and transfer measurements 3 38-39 
2. Square Kinds 1 14-17 | 9. Calipers, Use for scribing parallel lines 1 23 
, For use as a guide 5 79 hermaphrodite Use for locating centers 
For laying out 10. Micrometer How to read 1 23-25 
Testing for squareness | How to hold 3 39-41 
3. Scriber Use for marking centers t_ a2 Care in handling 
Poe Se Gens ; a" Tools Used in Cutting and Boring 
4. 2 teed Use for marking off angles 6 94-96 11. Hack saw Kinds — specifications of blades 1 29-31 
: Use for testing angles Care and method of use 2 14-15 
5 77-79 
5. Dividers For stepping off like distances 1 17-18 : ; 
For scribing circles 5 11-12 ‘2. Cold chisel Kinds and shapes 1 32-34 
For measuring irregular material 7 2 Care and method of use 5 80-84 
For fitting irregular pieces How to sharpen 3 18 
6. Center punch Use for starting a drill 1 18-19 13. Files Sizes and shapes 1 35 
How to correct errors in center 5 10-11 | Classification 1 36-38 
punching 3 23-24 | Cross and draw filing 1 39 
7. Calipers, outside Use for measuring outside diameters 1 20-21 | Care of files 1 38-39 
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Reference Reference 
Problem Knowledge Gained No. Pages Problem Knowledge Gained No. Pages 
14, Emery cloth Grades and how to use 3 20-21 27. Screw driver Sizes, care, and use 1 60-61 
15. Drills (twist) Sizes and description 1 39-41 Correct shape of blade 
Care in the use of :  4t- 28. Rivet set Use for setting rivets 1 113-114 
How to sharpen 1 42 Use for shaping rivet heads 
a o_o ding stock: : a 29. Monkey wrench a - = 1 61-62 
Use of small pilot holes . > 
Amount of pressure to use 30. Pipe wrench Sizes — uses 1 62-63 
Use of lubricants How to use 
16. Hand drills, Sizes — gear ration 6 42 31. Pliers Sizes — kinds 1 63-64 
breast drills, Use of level in accurate drilling For gripping and bending light work 
and brace For cutting small wire 
17. Tin snips Kinds and sizes S 43-%% 32. Clamps Kinds — sizes 1 64-65 
Use for cutting and forming sheet metal 1 31-32 Use for holding material 
18. Power drills, Method of controlling speed $ s7 33. Bending jigs Use of the bending fork and lever 4 10-11 
drill presses Pulley ratio 3 22 Use of the scroll form 4 12-13 
Sizes and adaptability to different Use of the scroll form jig 4 14-15 
situations Uses of iron pipe 6 28,117 
19. Reamers, pipe Use for cleaning up burr edge in 1 47-49 5 119-122 
pipe 5 142 Materials 
20. Countersink Use for bolting and riveting 1 49 1. Band iron Uses and adaptability to cold-metal 1 83-86 
21, Taps Kinds and common sizes 1 50-53 work in the shop and in industry 6 224 
Determining size drill to use 5 131-135 How it is manufactured 
Holding stock Common sizes and how purchased 
Care and method in the use of 2. Sheet metal Kinds and specifications 1 97-101 
Common types and sizes of screw Gauges most commonly used 5 157-164 
threads How it is manufactured 
22. Dies Kinds and common sizes 1 53-54 Use and importance to industry 
Care and selection in the size of 5 136-139 3. Rivets Kinds and sizes adapted to small work 1 112-114 
Method of holding stock Kinds and sizes adapted to construction 
Cutting and lubrication work 
Tools or Wetting, Shaping, and Assemblying heal shen age industry 
23. Hammers Kinds and — r ‘ 1 57-58 4. Bolts Common kinds and sizes 1 114-120 
Use for riveting, cutting, decorating, Use for repairs and in construction 
shaping Uses and importance to industry 
24, Anvil Weight 2 3-5 Manufacture of bolts 
Parts and use of each 6 18-19 5. Finishing Reasons for and preparation of the 5 103-107 
Accessories used ands 
25. Machinist vise Size and kinds 1 58-60 Hammered finish 
Care and safety in the use of S How to apply opaque finishes 
26. Drill press vise | Use for drilling holes 6 73 How to apply transparent finishes 
Care and safety in the use of 5 60 How to produce an oxidized finish 
3 22-23 How to apply a smoke finish 2 47-49 
Operations Drilling 8. How bolts and nuts are made 
Measuring and Laying Out No. Pages 9. Properties of common metals 
No. Pages 1. Locating centers and center 10. Annealing and tempering steel 
1. Superimposition 5 1-12 punching 1 39-42 11. Case hardening of steel 
2. Transferring from pattern 2 11-14 2. Holding stock in vise 5 54-61 amas 4 Probl 
3. Laying out directly on metal 3. Drilling for taps and for rivets 5 10-11 re ; uggeste on — 
4. Determining length of irregular 4. Speed of drill 1 18-19 This list is given in order to aid the Student's 
pieces 5. Sharpening drills selection of a problem within his ability and 
Cutting 6. Countersinking — rivet and bolt experience. Problems shown in the references 
1. Shearing 5 13-16 heads may be supplemented by those found in the 
2. Sawing 5 77-86 Assembling shop, or by suggestions from the student. 
3. Chipping, chiseling ¢ 4447 1. Fitting parts together : Reference 
4. Breaking 2. Order of procedure Problem No. Pages 
Shaping tI Riveting 5 123-127 1. Coping saw 3 142 
1. Curved bending 5 118-122 2 38-39 2. Bridge lamp 2 130 
a) Circles 2 95-35 4. Bolting 2 39-41 3. Bicycle bundle rack 3 134 
b) Scrolls 5. Tapping holes 5 131-135 4, Dish cloth rack 6 161 
c) Irregular curves Finishing 5. Door knocker 2 84 
2. Forming angles 5 108-113 Refer to materials, problem 5, of this outline. 6. Flowerpot bracket 4 41 
a) Right angles > (RR ' 7. Foot scraper 2 83 
b) Given angle Related Information 8. Magazine basket 2 82 
3. Twisting § 114-117 The following topics may be used for class 9, Portable campfire grate 2 66 
a) Dividing into sections discussion or student reports. 10. Scroll candlestick 4 21 
b) Use of iron pipe 1. History of iron 11. Shelf bracket 3 130 
4. Flaring 2 19-20 2. Manufacture of wrought iron, cast iron, 12. Tack hammer 3 146 
5. Tapering 2 17-19 steel An excellent source for locating metalworking 
6. Raising 5 172-76 3. Use of iron and steel in industry problems will be found in following 
2 31-32 4. Trade opportunities in the metal industries _ reference: 
7. Filing 5 87-92 5. Rust, its effects and prevention Williams, Amos G., A Guide to Metalworking 
a) To given diameter 6. Corrosion, its effects and prevention Problems, Industrial-Arts Department, Iowa 
b) To a given square 7. How rivets are made State College, Ames, Iowa, June 1, 1935. 
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BUILDING-TRADES COURSE WHICH 
BUILDS 


C. B. Cooley* 

The building-trades classes at the Branch 
Agricultural College, Cedar City, Utah, really 
build. These training classes are conducted 
under an A-type program, as set up by the 
Trade and Industrial Division of the United 
States Department of Education and are in 
operation five hours per day for a two-year 
period. The program has been operating for 
the past nine years. 

The plan for this training is as follows: 
The class is limited to 20, and during each 
school year it designs and constructs a com- 
plete modern home which is later sold at 
public auction. The structure is built to meet 
the best building practices, including require- 
ments set up by the Federal Housing Admin- 
istration, and the strict Cedar City building 
ordinance. 
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Nearing completion is the 1940—41 project. It will be sold at 
public auction in May 





Students laying floor joists on the 1940-41 project 


During his first year, each student is as- 
signed the responsibility of drawing and blue- 
printing a house plan. The class, under the 
direction of the instructor, selects the best 
plan, sometimes incorporating good points 
from several. This plan is then used for the 
next year’s building project. 

The boys are assigned any duties incident 
to the construction of the house, during the 
first year. The second year they are encour- 
aged, besides carrying on their general build- 
ing duties, to specialize in a favored activity 
such as plumbing, painting, plastering, car- 
pentering, or related activities. 

Instruction is so arranged within the two- 
year training period that a student receives 
a complete basic experience in blueprint read- 
ing, architectural drafting, building estimat- 
ing, and other technical training related to 
the building trades. 

A set of tools is assigned to each student 
at the beginning of his first year. At the end 
of his second year he is awarded his tools if 
he has completed all requirements of the 





“Assistant Professor of Industrial Arts, Branch Agricul- 
tural College, Cedar City, Utah. 


program. Thus, in training and equipment, he 
is prepared to enter the industrial world. 


This program, besides training a student 
in a practical building situation, provides him 
with employment between the training periods. 
Last year 70 per cent of all trades students 
were employed by building contractors. 
Ninety-five per cent of the graduates for the 
past few years are now working at their trade. 

The 1940-41 project consisted of a five- 
room structure with complete and finished 
basement. This was the seventh project com- 
pleted by the department in the past nine 
years. Three of the other projects are on the 
school campus, the director’s cottage and two 
units of the boys’ dormitory. The other three 
projects were modern homes and were sold 
at completion. If any profit is made from 
the sale, it is added to the building fund 
which was started nine years ago by a grant 
from the board of trustees of the parent in- 
stitution at Logan, the Utah State Agricultural 
College. 

Experience with this program leads the 
officials of the Branch Agricultural College to 
recommend it as the best program with which 
they are familiar for the teaching of the 
building trades. 





Building-trades students of the Branch Agricultural College, Cedar City, 
Utah, lay out and place the rafters on the 1940—41 project 
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Development, Use, and Evaluation 
of an Arts Workshop 


With the emphasis in education being 
placed on general knowledge, experiences, and 
whole problems, it becomes ever more chal- 
lenging for each area of school content to 
learn just how it may accomplish this em- 
phasis. Workers in the educational field feel 
it their duty to learn how they may contribute 
to this broader attack. They are anxious to 
learn what other fields may be drawn upon to 
enrich their own program. 

The new emphasis on program enrichment 
to better meet individual needs presents prob- 
lems which can be developed most efficiently 
through a united effort. Subject barriers have 
at least been removed, if not entirely broken 
down, to the extent that cooperative effort has 
become somewhat easier. 

It was this realization of need for coopera- 
tion, the desire to learn relationships and in- 
tegrate them, and finally to do something 





“Associate Professor of Industrial Arts, Ball State 
Teachers College, and Chairman, Arts Workshop, Burris 
Laboratory School, Muncie, Ind. 
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about it that led faculty members of the art, 
English, household arts, industrial arts, and 
music departments of the Burris Laboratory 
School, Ball State Teachers College, Muncie, 
Ind., to attempt a clarification of a philosophy 
and its translation into a physical plant which 
they hoped would make the desired integra- 
tion possible. This effort resulted in the pres- 
ent Burris-Arts Workshop. 


How the Program Was Developed 

The roots of inception of the arts workshop 
may be traced back several years to experi- 
mentation with unified courses in art, music, 
English, industrial arts, and household arts in 
the junior high school. At that time realiza- 
tion began to grow that, try as one might to 
separate these areas of learning by physical 
plant, the subject matter itself just would not 
remain separated. Problems in one area began 
to demand assistance better furnished by 
other areas. It was realized that art, to be 
functioning, must serve all of the arts. Rela- 


ARTS WORKSHOP 


tionships not to be denied began to show 
themselves. A recognition of a few relation- 
ships pointed directions for others, until 
through a rather natural approach, area or 
subject-matter lines began to crumble. At 
first, pupils working in any one area made use 
of other areas only as such activities could be 
worked out by teachers or pupils outside of 
class. Later, larger group problems were 
undertaken involving activities in several 
areas. The final outcome was that pupils were 
given as much freedom as need be to solve 
problems in the quickest way possible, and 
with as little inconvenience as possible. At 
this. stage, pupils were permitted to go to 
English, music, art, household arts, or indus- 
trial-arts quarters at any time a need was in- 
dicated by the problem under consideration. 
It was quite evident, however, that because of 
distance and the inconvenience of passing 
from area to area, pupils often failed to utilize 
opportunities of which they should be availing 
themselves. Out of this experiment arose the 
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Research Center, looking east 


problem of proper housing of an integrated 
type of program for art, household arts, and 
industrial arts. 

Although a unified or integrated program 
was demonstrated as possible in a situation 
where area quarters were widely scattered, it 
was believed that certain plant adjustments 
would tend to stimulate more efficient work, 
and would more adequately meet pupil needs. 

After consideration of the number of sub- 
ject areas involved, it was apparent that the 
physical plant would not adapt itself to the 
inclusion of all subjects which might even- 
tually be drawn into such arrangement. The 
problem, therefore, became one of sorting out 
the more closely related areas. Those finally 
decided upon were art, household arts, and 
industrial arts, which were classified under the 
general term, “The Arts.” This division re- 
sulted not only because of the relationships 
existing between subject content, but also be- 
cause of the point of philosophy which holds 
that boys as well as girls should be permitted 
to take household arts and that girls as well 
as boys should be permitted to take industrial 
arts. 


The Philosophy 

If such an elaborate program of experimen- 
tation was to be approved and successfully 
planned, it was realized that the philosophy 
would need to be more carefully studied and 
crystallized to a point where it might serve to 
give direction to a building program. With 
this in mind, an extensive study program for 
the purpose of clarifying the point of view or 
philosophy was launched by the faculty of 
the unified courses. Out of this program of 
study grew summarized points of view which 
the group could subscribe to and consider ade- 
quate as guides for the future development of 
plant and program for an arts workshop. The 
selection, as far as possible, was based on the 
determined needs of the pupils. The summa- 
tion of these points of view, later used in an 
evaluation of the arts workshop and called 
principles of philosophy, follow: 

Principles of Philosophy: The arts should 
contribute to fuller, richer living in the fol- 
lowing ways: 


1. They should introduce the child to the 
heritage of his own race and that of the 
world. 

2. They should have a universal appeal; for 
form, color, and rhythm have interest for 
everyone. 

3. They should encourage and foster crea- 
tive work. 

4. They should provide for exploration 
with as many materials and techniques as 
possible. 

5. They should enrich life by opening up 
numberless fields of activity and thereby aid 
in developing a worth-while disposal of leisure 
time. 

6. They should have therapeutic values, 
since they provide outlets for the emotions 
and suggest many activities which can occupy 
the mind and hands. 

7. They should not be thought of as a field 
in themselves but as being closely related to 
other subject areas. 

8. They should seek to inform the pupil of 
present social and economic problems. 

9. They should develop in the child a wiser 
and more sympathetic understanding. 

10. They should lead the individual to an 
increasing awareness of the world in which he 
lives — the wonders of nature, the production 
of man’s hands. : 

11. They should develop a sensitivity to 
surroundings as a reflection of personality. 

12. They should contribute to the develop- 
ment of the student’s personality and help 
him make social adjustments. 

13. They should help to make the student 
a more appreciative person, for his work with 
media develops his understanding of the activ- 
ities, the steps, and the evolution involved in 


the production of things. 


14. They should provide, through many ex- 
periences, a finer appreciation for the prob- 
lems and beauties of abundant living. 

15. They should give the child a broader 
and more tolerant outlook on life. 

16. They should, through the diversity of 
activities, take care of individual differences. 
Through some phases they offer deep satisfac- 
tion to the person of most highly developed 
aesthetic powers; on the other hand, there 
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Library Center 


are certain simple processes that satisfy the 
person of very meager abilities. 

17. They should start with the child at his 
own level and through experiences help him 
to raise his standards. 

18. They should place the emphasis on 
growth within the individual as a learner 
rather than upon the quality of his production. 

19. They should permit secondary experi- 
ences through the observation of the work of 
others. 

20. They should equip the child with de- 
sirable techniques for self-expression and in- 
telligent effective participation in the home, 
in the school, and in the community. 

21. They should help to develop a child 
socially by giving him an opportunity to share 
equipment. 

22. They should help the pupil to develop a 
plan for the attack and solution of life’s prob- 
lems through the selection, planning, execu- 
tion, and evaluation of problems, ideas, and 
experiences. 


How the Philosophy Determined 
the Plant 

The arts workshop as it now exists, consists 
of the entire first floor of the south wing of 
the Burris Laboratory School, as indicated in 
the floor plan in Figure 1. It consists of an 
industrial-arts area,} a ceramics center,’ a 
crafts center, a studio center, a household-arts 
area, a planning center, a library center, 4 
display center, a number of storage centers 
and offices, and provision for elementary grade 
work in those situations where the individual- 
grade workshops prove inadequate. Wherever 
the activity itself permits, glass partitions 
separate the various types of activities. A 
sufficient number of doors to make all centers 
available to all pupils at all times have been 
incorporated. Every effort has been made to 





14rea is the name given to a number of centers. The 
arts workshop consists of three areas, namely: art, house- 
hold arts, and industrial arts. For example, the art area 
consists of an art studio (drawing, designing, painting, 
crayon work, etc.), a leather center, a light-metal center, 
a textile center, a bead center, and a ceramics centef. 

2The term center applies to any space in the arts work- 
shop proper where a specific type of work is carried on, 
as the leather center, the cooking center, the electrical 
center, or the printing center. 
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make the arts workshop as attractive as pos- 
sible. Plans and equipment have been gov- 
erned by the philosophy which has been de- 
veloped through practice. The underlying 
principles of this philosophy are to make the 
activity in the arts workshop a living situa- 
tion, permitting as much pupil freedom as 
possible. 

To assure a plant which would adequately 
supply facilities for the realization of the 
philosophy developed, some rather unique 
procedures were adopted. The administration, 
in place of dictating, gave almost complete 
freedom to the arts teachers for the planning 
of plant and storage and the selection of 
equipment. Where controversial issues arose, 
combined meetings of the arts teachers, ad- 
ministrators, and architect were held. In very 
few instances was a decision made by one 
individual. The architect, better to learn the 
needs, spent an entire year observing classes 
and studying the philosophy. 

Scaled floor plans were continually revised 
in light of more recent thinking. Upon them 
were played, in checkerboard fashion, minia- 
ture and scaled cutouts of equipment and 
furniture to be included in the new plant. A 
different color of cutout was used for each of 
the areas of art, household arts, and industrial 
arts so that one could readily follow center 
telationships as they developed. Such plans 
and cutouts were kept out in the open where 
pupils, teachers, administrators, the architect 
and visitors might see them at any time for 
the purpose of study. In this manner many 
valuable suggestions were made use of and 
incorporated in the final plans. 

The final results of these efforts appear in 
Figure 1. Since the philosophy was developed 
in terms of the needs of the child, a develop- 
ment of the plant in terms of the philosophy 
also made provision for individual child 
development. 


Floor Plan 
In developing the plan, the philosophy 
based upon observable pupil needs and anti- 
cipated future needs served as a check for 
determining what should be included and how 
it should be included. Such procedure neces- 
sitated the consideration of all relationships 
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Studio Center, looking east 
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between the ‘subject:.areas included and the 
philosophy accepted. 

Since the philosophy stresses pupil integra- 
tion and pupil freedom, it has been necessary 
to give much attention to area and center 
integration of all things of a physical nature 
relating to art, household arts, and industrial 
arts. Although halls are a. necessary part of 
standard school-building construction, even a 
quick overview of the problem indicated that 
the continuity hoped for in the arts workshop 
would be seriously interfered with if such a 
standard were to prevail. For this reason no 
halls appear in the entire arts workshop. 

The philosophy accepted for the arts work- 
shop provides for careful planning and prepar- 
ation for the various problems undertaken by 
boys and girls enrolled in the arts workshop. 
This planning, plus emphasis given to experi- 
mentation and research, necessitated special 
facilities for the proper development of prob- 
lems. It is natural, therefore, that an attempt 
would be made to locate centrally any part of 
the plant which would provide the necessary 
facilities for carrying out this principle of 
philosophy. By reference, therefore, to Figure 
1, one sees that the research center and the 
library center are located at the hub of the 
total plant, that easy access is provided to 
these centers from the larger areas of art, 
household arts, and industrial arts, and that 
glass partitions provide views, for supervisory 
and observational purposes, from each of the 
larger areas. 

The exhibits center, Figure 1, although con- 
sidered an integral part of the research and 
library centers, does not immediately adjoin 
these centers. Its incorporation with the other 
two centers has possibilities in the form of 
study and research because in the exhibits 
center are displayed materials of inspiring and 
instructive nature as well as the results of arts 
workshop activities. On the other hand, it was 
felt that the exhibits center should be so 
situated as to be easily accessible to the entire 
school and also as to make it necessary that 
at least a part of each arts workshop class 
pass through it on the way from class. Should 
the exhibits center adjoin the library and 
planning centers there would be interference 
with concentrated study in these two centers 
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and their use by individual pupils or groups 
engaged in serious study and development of 
problems would be somewhat limited. After 
much careful study of the problem it was 
decided that a more extended use of the ex- 
hibits center would result in placing it where 
it is now located. Such location still makes the 
exhibits center accessible to pupils needing its 
help. It should again be noted that around 
these three centers, namely the research 
center, the library center, and the exhibits 
center revolve much of the very basic effort 
of pupils and teachers in the development of 
the type of problem it is hoped will help 
better to integrate the individual. 

Doors have been efficiently placed so that 
the ease of accessibility between centers, as 
accepted in the principles of the philosophy, 
has been provided for. A principle of philos- 
ophy providing for secondary experiences 
through observation has been provided for 
through the incorporation of glass partitions, 
wherever possible, through provision of ade- 
quate space in the various centers, and 
through the provision of many doors as pre- 
viously stated. These provisions all tend to 
help break down the feeling of isolation of 
area content and to establish the oneness 
which the philosophy emphasizes. 

Storage space so essential to any type of 
laboratory work, is clearly indicated on the 
floor plan in Figure 1. Much of this storage 
space is found in the form of specially de- 
signed cabinets. 

Before completing the arts workshop plans, 
it became necessary to decide upon a policy 
of elementary grade instruction in the arts. 
Two possibilities offered themselves, namely, 
a separate plant for the elementary grades or 
provision in the arts workshop for caring for 
this phase of the arts work. Since each ele- 
mentary grade has its individual workshop, 
it was decided that a more satisfactory way 
of handling this instruction would be for the 
elementary teachers, under supervision, to do 
the basic arts work in their individual work- 
shops at such time when the work related to 
actual classroom instruction. At such times 
when the work became too complicated or ex- 
tensive, problems were to be taken to the arts 
workshop. The latter policy was adopted be- 





Ceramics Center, looking west 
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Livingroom Center, looking east into Kitchen Center 


cause it eliminated thé necessity for extra 
staff in a separate shop situation, eliminated 
duplication of materials and equipment, made 
possible a greater variety of supplies and 
equipment, made use of adequately trained 
faculty already employed, and above all in- 
troduced the elementary grade pupils, in 
gradual stages, to a shop situation in which 
they would later spend considerable school- 
time. : 

An effort has been made to provide ade- 
quate space for future expansion and thus 
meet the demands of the principle of philos- 
ophy which recommends that the program be 
broad enough to provide for demonstrated 
pupil needs. 

Results indicate that school needs can be 
met much better when a careful study of the 
requirements for a definite program is made, 
and that departure from standard practices 
sometimes operates more efficiently to meet 
such needs. 


Construction Represented in Plant 

The philosophy of the arts workshop spe- 
cifies quarters that provide facilities which 
will encourage the development of healthy, 
happy, socially adjusted individuals. Such spe- 
cifications make necessary a careful study of 
and provision for various facilities. 

Studies in industry indicate that individuals 
are happier and work more efficiently in sur- 
roundings which take account of the mental 
and physical comfort of the individual. With 
the pupil and his needs in mind, the type of 
construction has been, as nearly as it was 
possible, adjusted to such recognized needs. 

Ventilation in the arts workshop has been 
adequately provided for through two indus- 
trial-type ventilation-heating units, one 
located in the northeast corner of the indus- 
trial-arts area and another in the ceramics 
center. These ventilating units are hung from 
the ceiling. Fresh air is drawn over heating 
elements by large fans which distribute the 
fresh, filtered, and heated air from the out- 
side to the various centers of the arts 
workshop. 

Further provision for the change of air in 
the arts workshop is made through individual 
Univent air conditioners located at various 
points along the outside walls of the art area 
and household-arts area. 


Although some heat may be provided by 
the ventilating units, the major portion is sup- 
plied through steam radiators placed along 
the walls of the art area and the household- 
arts area and hung from the ceiling of the 
industrial-arts area. 

Facilities for lighting both by daylight and 
artificial light are adequate. The artificial 
light is supplied by semi-indirect units. These 
units are properly spaced and equipped with 
a wattage high enough to supply an even 
illumination of the proper intensity for the 
center being lighted. This statement implies 
that different foot-candle powers are supplied 
for the different needs presented in the var- 
ious centers. It can readily be seen that the 
intensity of light in the foundry center is 
entirely a different problem from that of the 
research center. The research center, requiring 
close work, would need the higher candle 
power. 

Some objections were raised in the course 
of early planning regarding the advisability 
of placing a center, such as the research 
center, needing the best type of lighting, at 
the hub of the development, where a min- 
imum amount of daylight would be available. 
It has been proved, however, that by using 
indirect artificial light a more uniform light 
of exactly the right intensity can be supplied. 
It, therefore, happens that the most success- 
ful lighting situation found in the arts work- 
shop is that of the research center, where de- 
pendence for proper lighting is placed almost 
wholly upon artificial lights. 

The problem of avoiding glare from large 
expanses of window area on the south and 
west was solved by installing Venetian blinds. 
This installation not only eliminates glare but 
also permits adjustment for reflection of light 
into sections of the plant farthest removed 
from outside walls. In fact so successful is 
this arrangement that on a day of average 
brightness the light in the library is adequate 
for comfortable reading without artificial 
light. This is made possible by reflected light 
distributed by the Venetian blinds from the 
crafts center and household-arts area. 

In the household-arts area the problem 
arose of movable partitions between the per- 
sonal grooming and living-room centers and 
between the living-room and kitchen centers. 
After much careful study of the problem, the 


Livingroom Center, looking into Planning Center and 
Library Center 


use of Venetian blinds was decided upon. They 
have proved entirely satisfactory as a tem- 
porary partition and have the advantage of 
adding much to the attractiveness of the 
household-arts area. Their use is indicated in 
the livingroom center shown above. 

The problem of noise was approached in 
several different ways. A type of movable par- 
tition made of sound-absorbing material was 
selected. The material finally approved was 
transite incorporating sections of glass. Any 
of the arts workshop pictures will show the 
partitions. The entire ceiling of the industrial- 
arts area, where the most intense noises tend 
to originate, was covered with a noise-absorb- 
ing material, Acousti-Celotex. 

Although floors did not enter into the plan- 
ning of noise absorption, it has been demon- 
strated that the Blox-on-End floor, installed 
in the industrial-arts area, plays a very im- 
portant part in the whole problem of noise 
elimination or reduction. Especially is this 
true in the case of power-machine vibrations 
and pounding noises transmitted through 
bench construction to the floors. 

Dust is always a problem in industrial-arts 
and crafts areas. Partitions and floors made 
provision for the isolation of a number of the 
centers. Since woodwork machines, however, 
are particularly dusty, the plans provided for 
a dust-collecting system. The blower itself is 
encased under a specially designed workbench. 
All pipes leading to machines are located in 
the floor, thus avoiding, as much as possible, 
interference with the general appearance of 
the industrial-arts area proper. The separator 
for the blower system is located on the roof 
directly above the blower. 

Irritating and poisonous fumes and gasses 
from the foundry furnace and heat-treating 
furnace are carried away by fans located in 
fume hoods. Fumes originating in centers 
where the amount is not large enough to war- 
rant constructing expensive fume hoods are 
forced out of the center when fresh air is 
drawn in through the ventilating system. The 
ceramic glazing unit will have a separate glaz- 
ing box from, which a fan will draw excess 
glaze rising in the air. 

Glass partitions have been mentioned earlier 
in the discussion in relation to the integra- 
tion of centers of activity and also as a fea- 
ture encouraging observation of work other 
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than that immediately in progress by the pupil 
himself. A large proportion of the accompa- 
nying pictures will illustrate the windows 
located in the movable partitions. The glass is 
a good quality of plate glass and therefore 
permits an interesting view through a number 
of centers from almost any point in the arts 
workshop. These glass areas in the inside par- 
titions also add to the interest of the areas 
themselves. They have been incorporated in 
as artistic a manner as possible. 

The large quantity of glass found in inside 
partitions immediately created a problem of 
decoration because of the fact that one is 
able to view so many centers at one time. 
The large views, basically necessary to the 
carrying out of the philosophy, made a careful 
study of wall colors, floor covering colors, 
colors of blinds, color in cabinets, and color 
in furnishing, a very difficult but important 
problem. 

The philosophy also calls for the aesthetic 
and appreciative development of the child as 
well as his awareness of all that is proper and 
accepted by society in daily life situations. 
To make such principles of philosophy func- 
tion, necessitated a most careful treatment of 
the problems just presented. 

Since large expanses of the arts workshop 
could be viewed at one time, it became nec- 
essary to consider the arts workshop as a 
whole rather than as a number of isolated 
units. Added to the problem of harmonizing 
color and furnishing was that of color related 
to outside exposures, color related to the 
proper type of floor for certain centers, color 
telated to the proper type of storage cabinets, 
and wall and floor color related to furniture. 

The problem was approached first in terms 
of wall colors as they relate to exposures, such 
as north, south, or west. Cool colors were 
selected for south and west exposures, while 
warm colors were selected for north exposures. 

Colors also needed to be considered in 
terms of adjoining centers so that one color 
would flow pleasingly into another rather than 
clash with an adjoining color. All colors 
selected were of pastel tints. Since the half 
tones do not show this feature, reference to 
any of them would be futile except that, if 
the various illustrations of the arts workshop 
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included in this presentation are carefully 
studied, one can readily appreciate the im- 
portance of color because of the many centers 
that one is able to see at the same time. Ex- 
amples may be cited which may make this 
point clearer. From the floor plan, Figure 1, 
it can be seen that one may look from the 
north end of the industrial-arts area through 
the ceramics center, the crafts center, the 
studio center to the exhibits center. The wali 
colors in the order of room arrangement 
above mentioned are in the industrial-arts 
area, a cream or light yellow; in the ceramics 
center, a light green; in the crafts center, a 
light rose; in the studio center, a light yellow; 
and in the display center, a Monks cloth cov- 
ering of a very light tan. All colors are of 
tints which completely harmonize. This har- 
mony of color aids pupils to feel at ease, to 
feel right aesthetically, to develop proper ap- 
preciations, and to be happy, as the philos- 
ophy specifies. 

The floors, also, enter into the problem of 
harmonious and usable surroundings. The first 
requirement of a fioor is, of course, usableness 
for the need to be served. The second problem 
is that of color. So far as service is concerned, 
both rubber and asphalt-tile floors were con- 
sidered as meeting adequately the needs and 
color problem of all areas and centers except 
that of the industrial-arts area proper. In the 
industrial-arts area the floor finally approved 
was that of concrete for the foundry center 
and of Blox-on-End, a pine floor, for the re- 
maining centers of the industrial-arts area. 


Since rubber tile is more expensive, asphalt ~ 


tile was finally selected for all other floors, 
although the coloring or rubber tile is much 
to be preferred. The color of the asphalt tile 
and the color of the walls were as well 
matched as the available tile would permit. 

The concrete floor in the foundry center 
was left in the original gray, which matches 
the color of the machines, all of which are 
painted gray. 

All Venetian blinds are a light yellow, but 
cords and canvas strips are matched in color 
to the particular wall coloring of the room in 
which they are installed. 

Storage cabinets in all areas and centers 
except the industrial-arts area are of maple 
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or birch in modernistic pattern and of natural 
finish which harmonizes with the other colors. 
Bench tops in the industrial-arts shop are of 
maple finished in natural wood color with 
green metal storage cabinets underneath. 
Wood cabinetwork in the industrial-arts area 
and adjoining centers is. oak, finished in a 
brown which goes well with the light yellow 
of the walls. 

Furniture in the art area and household- 
arts area is largely of tubular steel, with the 
heavy pieces upholstered in colored leather 
or textiles to harmonize with the colors of 
walls and floors of the centers in which the 
pieces are used. 

A factor of paramount importance in labo- 
ratory work is safety, of which the philosophy 
takes cognizance. The arts workshop must be 
not only a pleasant place but also a safe place 
in which boys and girls may work. Equipment 
has been selected in terms of pupil safety, and 
power controls have been installed which help 
reduce dangers to a minimum. Each machine 
is controlled individually and through a 
master switch from a power panel located on 
the north wall of the industrial-arts consulta- 
tion center. 

Through the care given in the general plan- 
ning, construction, and decoration of the arts 
workshop, it is hoped that pupils will develop 
a finer aesthetic sense, a deeper appreciation 
of the value of harmonious working and living 
quarters, a finer and deeper sensitivity to sur- 
roundings, and an awareness of the world in 
which they live. 


Materials and Storage 

As large an offering as possible of different 
kinds of materials adapted to arts work is 
one of the aims set up for the arts workshop. 
The philosophy expresses the belief that ex- 
ploration as provided by the arts workshop 
can be more effective in contacts with a var- 
iety of materials than it can in manipulative 
experiences. If this principle is sound, then 
the broader the offerings of materials the 
better prepared will the arts workshop be to 
aid the pupil to sample areas of human en- 
deavor found in society. 

Only, as many different kinds of materials 
are made available, will it be possible for boys 





Crafts Center, looking east 


Graphic-Arts Center, looking into Metal Center . 
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and girls to be introduced to the heritage of 
the race. Indirectly, too, a broad offering of 
materials should aid the pupil in locating some 
avenues of possible value in present and 
future disposal of his leisure time. 

Since it is believed that the arts have 
therapeutic values, such needs can be met 
most effectively when offerings are broad 
enough to meet the needs of all individuals 
participating in the arts program. 

An individual who has the opportunity to 


have experiences with many materials, should - 


indirectly become sympathetic to the work of 
the world, since through such experiences he 
learns of the difficulties encountered in the 
manipulation of materials used to form basic 
products of daily life. There is the possibility 
that, indirectly, appreciation of the difficulty 
of manipulating materials will develop a 
respect for the work of the world. 

Because of experiences gained by the puzil 
with many different materials there should be 
developed an increasing awareness of the 
world in which he lives. Such experiences 
should develop a sensitivity to surroundings. 

Although a presentation of plant, equip- 
ment, and materials used, necessarily deals 
with physical materials, it does not follow in 
the work of the centers that overemphasis is 
placed on manipulation. The fact is that em- 
phasis is placed on what happens to the indi- 
vidual as he manipulates and studies ma- 
terials; the product is incidental. After all, if 
aims and outcomes are set up in terms of 
finished products, and the change that takes 
place in the boy or girl while developing the 
problem is ignored, it might be better not to 
have the experience at all. 

In the type of plant developed for the arts 
workshop and because of the method under 
which it operates, not all materials are in use 
all of the time. The needs of pupils are so 
varied that, as far as is possible, they must 
be anticipated and material stored so that a 
pupil may find such material when the need 
arises. The aim is to use standard materials 
whenever possible. 

The arts workshop philosophy holds that, 
whenever possible, pupils should be permitted 
to help themselves to the materials and equip- 


ment needed. It is believed that such experi- 
ences have values in the light of proper selec- 
tion, in the proper method of getting a small 
amount of stock from bulk, and in developing 
a proper respect for materials. This philosophy 
calls for an entirely different system of storage 
from that ordinarily found in a public school 
system. Unless proper and adequate storage is 
provided, a pupil can hardly be permitted to 
help himself or be held responsible for properly 
caring for materials. In the case of all storage 
space, therefore, much study has been given to 
designing each unit for a definite purpose. All 
storage cabinets were carefully drawn to scale 
and specifications were submitted for each 
piece. The result is that in most instances ade- 
quate, proper, and efficient storage space 
exists for all materials available in the arts 
workshop. 

Earlier in this article, mention was made of 
the fact that only as pupils have freedom to 
select individual problems, to secure help 
when and from what sources needed, and to 
have adequate materials available for ready 
use at all times, is creative work encouraged. 
This fact should again be recalled in terms of 
the many and properly stored materials for 
use by pupils. 

Hardware cabinets and tool boards are 
located on the two ventilating shafts running 
through the industrial-arts area. Storage 
space for pupils’ projects is located under the 
workbenches. Metal wall and floor cabinets 
are located in the finishing room and the large 
storeroom for extra supplies, precision tools, 
and other less frequently used equipment. A 
specially designed lumber rack makes access 
to the main lumber supply convenient. 
Although the blower for the dust-collecting 
system is located under a specially designed 
bench, this bench also has extra space usable 
for storage. The Keene’s cement bench is self- 
contained in that it stores all supplies and 
equipment. Foundry sand storage is provided 
by a bin designed for the purpose. Foundry 
metals are stored in boxes. The elementary 
grade industrial-arts tools are stored in the 
workbench designed to meet the needs of ele- 
mentary grade pupils. Photographic materials 
and equipment are stored in cabinets designed 
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for convenience of use. Storage space for 
paper, illustrative materials and general refer- 
ence materials, also are provided. The library 
is equipped with book and magazine racks 
for the proper care of library materials. 

Around the rooms of the ceramics, crafts, 
studio, living-room, and kitchen centers will 
be noticed extensive cabinetwork. A cabinet 
has been provided in which beads and leather 
supplies are stored to make them always avail- 
able to the pupils. A separate cabinet pro- 
vides storage for leather stock. Special cab- 
inets for raffia, looms, paints, and the like 
may be seen in various views of the different 
art workshop centers. The larger general stor- 
age centers located in the different areas, are 
not shown on any of the illustrations. 

The limited number of pictures presented 
in this article will give some idea of how care- 
fully and efficiently storage space for both 
materials and equipment has been planned 
and provided. Although its cost is somewhat 
in excess of the cost of one large storage cen- 
ter, it can readily be seen that, in the type of 
program sponsored by the arts workshop, the 
type of storage used is most essential. 


Equipment 

As in the case of materials, the philosophy 
of the arts workshop specifies the supplying 
of a great variety of equipment. Unless ade- 
quate provision is made for hand and power 
tools, the pupil will be hampered in meeting 
the needs of the individual problem he selects, 
in being stimulated in creative effort, in ade- 
quately expressing himself, and most essen- 
tial of all, he will be limited in the integration 
of his personality. 

Proper kinds and amounts of equipment aid 
rather than hamper the pupil in his manner 
of attack on the problem. When just the right 
amount of equipment is installed, pupils are 
helped to develop socially. Too much equip- 
ment hampers this process. Not quite enough 
equipment to supply everyone needing It 
stimulates careful planning for the use of 
equipment and encourages cooperation of 
sharing of the use of equipment. y 

Pupils may tend to become more sensitive 
to surroundings, to the appeal of color and 
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form, and to the adequacy of the type of 
equipment in terms of its use when equip- 
ment is carefully chosen in terms of accepted 
practice and needs. 

Every effort has been made to select stand- 
ard equipment. Small and average-sized power 
equipment has been selected to replace heav- 
jer pieces whenever such equipment could be 
used properly to demonstrate accepted prac- 
tice and at the same time meet pupil needs. 


Use of the Plant 

The basic emphasis of work in the arts 
workshop is general education. This implies 
use of any or all facilities by both boys and 
girls. No restrictions regarding participation 
are set up for members of either sex. Boys 
and girls from the kindergarten through the 
twelfth grade are permitted to avail them- 
selves of all arts workshop offerings. Regular 
classes, of both boys and girls, are scheduled 
for grades seven through twelve. 

To help establish some continuity to the 
whole program, the philosophy provides for 
enrichment experiences presented through a 
general program participated in by all mem- 
bers of each arts-workshop class. The general 
program is planned to develop an appreciation 
and understanding of both the early and con- 
temporary arts. This general program also 
provides for a background of information re- 
garding design and materials. Leisure time 
and consumer knowledge is a part of the same 
program. Group meetings, educational tours, 
visual aids, exhibits, demonstrations, and lec- 
tures provide basic methods for the presenta- 
tion of the information. Pupil participation 
and planning are encouraged in determining 
the direction which the instruction in the 
general program shall take. 

Elementary grade pupils as individuals, or 
as groups, are welcome at any time the arts 
workshop may be of service in the solution 
of problems. A full-time art program is now 
available for the grades. One-third time of 
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one industrial-arts teacher is also at present 
available to the elementary grades. 

Provisions for observation and participa- 
tion are made for college students. A number 
of college classes are regularly held in the arts 
workshop. 

Boy Scouts and Girl Scouts frequently 
avail themselves of the arts workshop 
facilities. 

The industrial-arts area also sponsors a 
photographic club open to the entire student 
body and faculty. 

The crafts area is used regularly for a 
project carried on by the organization of tke 
American Association of University Women. 

The facilities of the arts workshop have 
been opened to patrons of the school com- 
munity who may wish to acquaint themselves 
with materials and processes made available. 
It is hoped that when the present program is 
well established that it may be offered to both 
parents and children at the same time so that 
dad and son, mother and daughter, dad and 
daughter, or mother and son may enjoy work- 
ing together. 


Evaluation of the Plant 

After a philosophy and a plant are carefully 
developed and the program is put into opera- 
tion one begins to ask questions. Does the 
plant actually meet the specifications set up 
by the philosophy? Can the program, as de- 
termined by the philosophy, actually be car- 
ried out in the resultant plant? In an effort 
to answer these questions an evaluation of the 
plant was attempted. 

The short period of time during which the 
arts workshop has been in operation sets limi- 
tations for its evaluation. Orienting pupils and 
teachers to a new plant leaves much to be 
desired in the way of normal school proce- 
dures. Evaluations, therefore, presenting the 
ultimate in objectivity are necessarily some- 
what wanting. 

The problem presented itself of selecting an 
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evaluating technique which would approach 
an acceptable degree of objectivity and by 
which an evaluation could be made immedi- 
ately. The technique decided upon was that 
of the check list, chosen because it is not so 
costly and time consuming as personal inter- 
view or observation. 

Since the accepted philosophy helped to 
guide procedures of plant planning and con- 
struction and since it also serves as a guide 
for class procedures in the arts workshop, the 
22 points of view contained in the philosophy 
were set up as principles to be attained by ‘the 
arts workshop plant, and appear in the check 
list. Under each principle of philosophy were 


Princ’pte 

1. The Arts should introduce the child to the heritage 
of his own race and that of the world. 
Means for Realizing This Principle 

a) By providing for many centers, representing such 
materials as clay, leather, textile materials, graphic arts, 
foods, clothing, and building materials. 

5b) By providing for the study of these materials beyond 
the point only of construction. 

c) By providing for the securing of aid from other 
subject areas within the school. 

d) By providing for the securing of aid from such 
sources outside of the school as the community and im- 
mediate environs may have to offer. 

e) By pointing out relationships between materials, 
processes, and products of the older culture and of our 
culture today. 

f) By providing adequate materials and equipment for 
worth-while arts experiences of older cultures. 

g) By providing an exhibits center for the display of 
articles and information related to older cultures. 


listed the present practices of the arts work- 
shop faculty in use in the plant and what it 
eventually hopes to do to make the philosophy 
function in the arts workshop. It was felt 
that if these practices, called “means,” could 
achieve the points of philosophy, the arts 
workshop plant would be adequate for the 
purpose for which it had been developed. 
After all possible means were listed, the 
items were carefully restated and presented 


8The Principle of Philosophy 1 and_ its resultant 
“‘means,”’ as found in the original check list, are here 
recorded, and serve as a sample of the check list content. 


| 


East end of Photographic Center 
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for evaluation to the four faculty members 
of the arts workshop. These evaluations were 
made in terms of “this means does provide 
adequately for carrying out the principle of 
philosophy” or “this means does not provide 
adequately for carrying out the principle of 
philosophy.” Responses were registered in 
terms of checks to be placed in either a yes 
or a mo column. Each instructor evaluated 
the group of means appearing under a prin- 
ciple in accordance with the foregoing state- 
ments. After the means had thus been eval- 
uated, items in each group were ranked in 
terms of which means appeared to be most 
important, second in importance, and third 
in importance, until all means had been 
ranked. The procedure was followed for each 
of the 22 principles by each of the four in- 
structors. Provision was also made at the 
close of each group of means appearing under 
each principle of philosophy for any additions 
the instructors cared to make. Their criticisms 
of any means were solicited, and many notes 
appeared in the margins of the check lists. 
Returns from the four check lists were tab- 
ulated, and the tabulations studied of needed 
revisions to be made. 

The presentation of the original check list 
to members of the arts workshop faculty was 
an attempt to establish the validity of the 
check list. This procedure helped the writer 
to decide whether the means represent present 
practice plus plans which were expected to be 
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incorporated in the program, and for which 
the faculty feels adequate provision has been 
made in the plant. 

The individuals chosen to evaluate the final 
refined check list are recognized as leaders in 
their fields and are known by or were recom- 
mended by faculty members of the arts work- 
shop and the principal of the Burris Labora- 
tory School. These individuals represent the 
fields of administration, art, household arts, 
and industrial arts. The individuals to whom 
check lists, floor plans, and explanatory notes 
regarding the program were mailed represent 
a broad geographical distribution and stand 
for many different points of view regarding 
the arts. No individual receiving a check list 
was in any way associated with the arts 
workshop. 

Replies were received from 113 of the 216 
(52.3 per cent) who were asked to cooperate 
in the study. These replies represent a broad 
geographical distribution. Of the total number 
responding, 27 were from the administrative 
field, 27 from the art field, 25 from the house- 
hold-arts field, and 34 from the industrial-arts 
field. 

It was the specific purpose of the check list 
to answer the question: Does the Burris Arts 
Workshop plant make adequate provision for 
the proper functioning of the philosophy 
which governed the development of the arts 
workshop? Judgments were sought in terms 
of individual means and in terms of whether 
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or not the group of means appearing under 
each principle adequately provides for its 
proper functioning. 

Through affirmative judgments received 
from those returning the check lists, certain 
conclusions have been reached as to the ade- 
quacy of the provision made by the arts work- 
shop for the functioning of the philosophy 
which governed its planning, construction, and 
equipment. 

The high percentage of affirmative judg- 
ments indicated that the judges feel that in 
all but the case of Principle of Philosophy 8, 
the means appearing under the respective 
principles of philosophy do provide adequately 
for the points of: philosophy stated in the prin- 
ciples. The high affirmative judgments would 
also indicate that since the means are pro- 
vided for by plant and method, the arts work- 
shop would in turn provide for the adequate 
functioning of the principle of philosophy. 

The spread of total judgments for Principle 
of Philosophy 8 indicated that there is some 
question in the minds of the judges as to 
whether or not the arts workshop makes very 
adequate provision for informing pupils of 
present social and economic problems. The 
comments accompanying the judgments in- 
dicated that the judges feel since the social 
sciences already emphasize this principle of 
philosophy the arts workshop should not dup- 
licate the work by also making provision for 
social science content. 


New General Industrial-Arts Shop 


The State Normal School, Brockport, N. 
Y., has recently finished a new plant at a cost 
of about $1,250,000. Contained in this plant 
is our shop department which has been con- 
siderably enlarged. There are seven rooms in 
the whole unit: the main shop, finishing 
room, storage room, stockroom, inner and 
outer office, and conference room. 

The shop is arranged so that the instructor 
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may observe workers from almost any posi- 
tion. Students work mostly at long wall 
benches and face the wall. This arrangement 
keeps the middle areas of the shop compara- 
tively clear. 

Noise is kept at a minimum by the use of 
acoustical ceilings and the mounting of all 
benches and machines on live rubber. 

The department is practically fireproof with 
the use of steel cabinets and shelving, steel 
partitions and general cement construction. 


As the general shop is used for the teach- 
ing of groups ranging from grades V and VI, 
up to college level, its design presented prob- 
lems which are not met in planning a shop 
used by groups of smaller range. 

The shop is designed to handle 11 basic 
units: art metal, ceramics, wrought iron, 
woodworking, electricity, mechanical drawing, 
wood turning, metal turning, metal spinning, 
textile weaving, and printing. 

The actual work space for each of these 





The ceramics unit and display racks in the corridor 
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Printing, drawing, electricity, and woodworking units 


units has been kept as close to the outside 
walls as possible, thus leaving the central area 
free for more specialized machines such as: 
the jointer, shaper, wood band saw, metal 
band saw, grinder, metal-spinning lathe, ma- 
chinist’s lathe, squaring shears, circular saw, 
wood lathe, and sander. All of these machines 
are mounted on rubber to reduce noise and 
vibration to a minimum. The placing of these 
machines is a safety feature which reduces 
the interference with those operating machines 
requiring close attention. By this arrangement 
and by designing the instructor’s office of 
glass panels such as are used in industry, it is 
possible for the instructor to have a clear 
view of all activities from his office. Those 
from which injury is most likely to occur are 
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under closest watch. The instructor is free to 
remain in his office, shut off from any outside 
noise, to have conferences with students, and 
to do other work, yet able to see just what is 
going on in the shop and to be alert for any 
emergencies. 

The shop is located close to the nurse’s 
office which is never closed and has complete 
facilities for handling first-aid treatment. 

To keep tools in orderly arrangement and 
out of the way of the workers, they are hung 
from pegs in metal cases, the doors of which 
open on hinges and wheels, thus making two 
surfaces upon which to hang tools, and also 
allowing the tools to be locked up when nec- 
essary. Each tool is hung on wood pegs 
against a black silhouette which shows imme- 



































diately where a tool should be replaced or 
what tools are missing. These compact units 
are also placed against the walls to keep center 
areas open. 

The electrical distribution panel, which was 
designed by the instructor, is very flexible al- 
lowing for both a.c. and d.c. current in any 
quantities for shop use or experimentation. 
The Variac which permits a.c. current from 
0 to 135 volts is a feature of this board. 

Compressed air is available at all key points 
throughout the shop. 

The pottery unit was also designed speci- 
fically for this shop. As some classes meet 
only once a week it is necessary to have 
special cases in which partially completed 
models can be kept soft and workable by 
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humidifiers. The stone tops of this cabinet 
provide additional bench space where glazing 
and decoration may be done. As part of this 
unit a stone clay bin has been built into one 
end of the cabinet. At the other end water is 
available. If potter’s wheels were mounted on 
the top, this cabinet could be used as a com- 
plete ceramics unit with the exception of the 
firing kiln. 

Although the emphasis is put on the hand 
method of pottery construction, an electric 
potter’s wheel has been installed for use by 
the advanced students. 

All equipment of each unit is grouped as 
closely together as possible, as can be seen 
from the plan. All ceramics material, for in- 
stance, is at the east end of the shop; all 
woodworking material is in a second area; 
and all printing material is in a third, etc. 


The obvious basis for industrial-arts equip- 
ment selection is the educational program 
which is to be achieved through its use. Cost, 
as such, is but a negative consideration at best 
and should be considered only after the pro- 
gram has been fully projected. 

Each tool, each machine, each bench, and 
each piece of apparatus must provide for a 
maximum of pupil participation in its use. 
In other words, mere pressing of a button to 
perform an operation defeats learning. In ad- 
dition to this, each item of equipment must 
represent a basic industrial process. It is only 
through an understanding of these processes 
and their effects that the pupil is enabled to 
interpret the infinite number of applications 
so characteristic of American life. Learning 
through experience for purposes of orienta- 
tion in an industrial society requires a variety 


“Supervisor, Industrial Teacher Training, the Univer- 
sity of the State of New York, Albany, N. Y 
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Metalworking and art-metal centers 


This reduces confusion and crowding of work- 
men to a minimum. 

Another unique feature of this general shop 
is the folding blackboard mounted on the 
post between the windows facing the mechan- 
ical drawing unit. When not in use it folds 
inward to the width of the pillar, thus allow- 
ing more light to enter from the window. 

All of the students’ personal material as 
well as incomplete work is kept in individual 
combination lockers at the east end of the 
general shop. 

Equipped with blackboards and desks, the 
library may be used as a lecture room. A 
rolled screen above the blackboard and special 
window shades allow instructional movies, 
some of which were made in the old shop, to 
be shown. Glassed-in cases, not needed to hold 
the 200 books, 125 pamphlets, and numerous 


Principles of Industrial-Arts 
Equipment Selection 


ELROY W. BOLLINGER* 


of equipment rather than a duplication of spe- 
cialized items. 

Safety is secondary only to educational 
criteria. This means that all equipment must 
be designed and built, and in turn selected 
and used, with specific reference to the size, 
height, strength, mental development, and ex- 
perience of the individuals who are to use it. 
Thus the capacity, weight, power, speed, and 
size of machines for industrial-arts classes 
should be determined by the nature of the 
pupils who use them. 

Obsolescence is also a factor which indus- 
trial-arts programs and school officials must 
learn to recognize and face. American indus- 
try retools periodically for a world where 
change is the only certainty. The school is 
faced by the same certainty. The equipment 
manufacturer is now producing less costly 
equipment of smarter design to encourage 
periodic replacement. But, the industrial-arts 















periodicals of the library, are used as addi- 
tional showcases for models. 

The finishing room contains open shelves 
for drying and closed cabinets for all ma- 
terials. A wall rack holds the clamps. Com- 
pressed-air outlets are available for spraying 
and a hooded electric fan removes all fumes 
from the spraying table. 

The storage room houses the air compressor 
as well as the larger supplies. It is equipped 
with large doors to make the unloading of 
trucks directly into the shop convenient. 

Additional lockers are available in the stock 
room which also contains an additional tool 
locker and open shelves along the walls for all 
smaller supplies. 

Work which has been done in the shop is 
displayed in electric-lighted cabinets set in 
the corridor wall at the entrance to the shop. 





program of today finds itself equipped, in 
effect, with horses and buggies in an age of 
complex machine transportation. If American 
people want their children to cope successfully 
with such an age, then the lessons for equip- 
ment selection seem to be most plain. 

The principles enumerated in this article 
were developed by the author and members 
of his laboratory planning class at Ohio State 
University, Columbus, Ohio. 


Functional Features 

1. Machines should be of the unit type in 
order to provide maximum efficiency, safety, 
and flexibility of arrangement. Combining 4 
circular saw, mortiser, and jointer into one 
machine reduces the usefulness and efficiency 
of each machine besides resulting in unnec- 
essary interference and hazards. 

2. Machines should be designed and used 
for only one type of work. The drill press, for 
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example, which is in such constant demand, 
should not be expected to serve as a router, 
a shaper, a sander, and a hollow-chisel mor- 
tiser in addition to its principal function of 


g. 

3. Automatic feed and control devices ob- 
scuring the principles of a machine should be 
avoided for industrial-arts classes except for 
reasons of safety. Automatic feeds on mortis- 
ing machines and drill presses, quick gear 
changes on lathes, and automatic press feed- 
ers are cases in point. 

4, Machines should be mounted on indi- 
vidual bases, preferably enclosed on all sides 
to the floor to facilitate cleaning both ma- 
chine and floor. A machine mounted on a 
bench destroys in part the usefulness of both 
bench and machine. 

5. The equipment provided in a laboratory 
should be of a size or capacity which will 
take care of the bulk, but not necessarily all 
of the work which anyone would like to do. 
For example, there may be a distinct educa- 
tional value in having a pupil himself take 
some work directly to an industrial shop or 
plant, where he will make new contacts, ob- 
serve industrial methods, evaluate production 
costs, note merchandising procedures, and 
have the experience of being a customer. 


Safety Features 
6. Essential safety features such as circular- 
saw guards, jointer guards, pulley and belt 
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guards, should be designed and supplied as an 
integral part of the equipment. 

7. All moving parts of power-driven ma- 
chines must be guarded or enclosed except 
those used directly in the operation involved. 

8. All hand-operated machines that present 
hazards such as squaring shears, punch 
presses, paper cutters, etc., shall be provided 
with effective guards. 

9. All moving parts of motor-driven equip- 
ment, whether guarded or not, should be free 
of projections such as_ setscrews, knobs, 
keys, etc. 

10. Guards, when used, must be simple in 
design, positive in action, and interfere as 
little as possible with the operation of the 
machine. Guards that adjust themselves auto- 
matically to the work being done are to be 
preferred over manual types. 

11. All grinding equipment should be pro- 
vided with shields of laminated safety glass. 

12. All motors should be equipped with 
overload protective devices of the therman- 
relay or circuit-breaker type. These devices 
should be incorporated in the case with the 
motor-switch control. 

13. The size, capacity, and power of any 
machine shall be determined with reference 
to the age, strength, height, and mentality of 
the pupils who are to operate it. It is ques- 
tionable, for example, if any machine in a 
junior high school laboratory need be driven 
with a motor exceeding one horsepower. 
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Design Features 

14. The average elbow height of individuals 
who are to use a bench or machine shall be 
the reference point in specifying the operation 
level of said bench or machine. 

15. All machine tools should have individ- 
ual motor drives, controls, and stands. 

16. Power for any machine should be ade- 
quate to operate the equipment under its full 
rated capacity without unreasonable overload- 
ing of the motor. 

17. V-type belts are usually to be preferred 
to flat belts from the standpoint of power 
transmission and general efficiency. Flat belts, 
if used, should be of the endless type and may 
be preferred as a protective measure because 
of slippage on excessive overloads. This is par- 
ticularly true where machines may be locked 
by jamming, as in the case of an engine lathe 
or milling machine. 

18. All reciprocating or revolving machine 
parts that work at high speeds should be bal- 
anced and counterbalanced to reduce vibra- 
tion to a minimum. 

19. Machine standards should be sturdy 
and rigid in order to provide a solid base free 
from weaving and twisting for the machine it 
supports. Cast-iron bases are usually superior 
in this respect and to be preferred over the 
assembled angle-iron type. 

20. All handles, wheels, and mechanical 
controls shall be of easy access to the oper- 
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ator, arranged not to interfere with each 
other, and be electroplated with an anticor- 
rosive metal. 

21. Speed controls should be convenient, 
safe, positive, and of a range sufficient for the 
work for which the machine was designed and 
the experience level of the operator; e.g., be- 
ginning printing-press operators require an 
unusually slow press speed. 

22. The use of detached knobs, wrenches, 
etc., for adjusting and operating a machine 
should be avoided as far as possible. 

23. Machine parts such as saw blades, drill 
spindles, mortiser bits, etc., should be easily 
and quickly adjusted and interchanged with- 
out damage to the parts. 

24. Machines might well include housing 
space for extra parts and attachments that 
are used exclusively with that machine; e.g., 
wood-turning lathes should have some provi- 
sion for holding the turning tools convenient 
to the operator and designed as an integral 
part of the machine. 

25. Machine or cabinet bases shall not in- 
terfere with the movements or comfort of the 
operator; e.g., toe room shall be always con- 
sidered in the design. 

26. Machines shall be designed to allow the 
maximum amount of working space around 
the point of operation. 

27. Power machines should be provided 
with switches placed within the operator’s 
natural reach and vision while the machine 
is in operation but so located that accidental 
switching is avoided. 

28. Motor-driven machines of one horse- 
power or less shall be equipped with a toggle 
or push-button-type switch operating in a 
vertical position and placed within natural 
reach of the operator. 
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29. The quality and kind of materials used 
in the construction of machines for school use 
shall be comparable to that used in machines 
for industry. 

30. Sealed roller or ball bearings shall 
usually be considered preferable to other 
types of bearing. 

31. Collectors for shavings, dust, etc., shall 
be an integral part of the machine. The ma- 
chine shall, however, lend itself to installation 
of a central dust-collecting system. 

32. Where possible, motors shall be housed 
within the machine, but made easily accessible 
for maintenance. 

33. Flexible molded rubber power cords 
should be supplied and used in connection 
with all portable and semiportable equipment. 

34. The need for periodic lubrication should 
be reduced to a minimum through such means 
as sealed bearings packed in grease or oil. 
Parts needing periodic lubrication should be 


fitted with snap-cover oil cups or alemite zerk 
fittings located for ease of identification and 
servicing. 

35. Machines shall be designed to operate 
with a minimum noise factor and cushioned 
preferably with rubber mountings furnished 
as an integral part of the machine. 

36. Machines embodying sheet-metal con- 
struction should be treated with a noise-ab- 
sorbing or dampening medium glued or 
sprayed on inside metal surfaces. 

37. Machines should be painted a distinc- 
tive color sufficiently light to have a light- 
reflection factor of at least 40, free from ob- 
jectionable glare, easy to clean, and of neat 
appearance. 

38. Local lighting incorporated as an in- 
tegral part of machines is desirable. 

39. Simplicity of construction and design 
and ease of maintenance shall be considered 
desirable in all equipment. 


FLOOR AREAS AND EQUIPMENT IN 
SMALL HIGH SCHOOL SHOPS 


DUANE CHAMBERLAIN* 


The following report is a portion of a re- 
cent graduate study which surveyed shops in 
some 200 of Michigan’s smaller high schools. 
None of the schools included in this report 
have enrollments over 500 in grades 7 through 
12, and the large majority have school popu- 
lations far below this figure. The study was 





*Michigan State Normal College, Ypsilanti, Mich. 


made at the University of Michigan under the 
direction of Dr. George E. Myers. 

Floor Areas. Data relative to floor space 
indicated considerable variation in the siz 
of a school shop. The smallest shop had an 
area of 120 sq. ft. and the largest 4000 sq. ft. 
Five shops had floor areas of less than 200 
sq. ft. Table I reveals the results of the 
study on floor areas in 167 shops. 
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TABLE |. Shop Floor Space 





Area in Sq. Ft. Frequency Per Cent 
0O- 500 19 11.4 
501-1000 65 38.9 
1001-1500 40 23.9 
1501-2000 26 15.6 
2001-2500 7 4.2 
2501-3000 5 3.0 
3001-3500 2 1.2 
3 


3501-4000 1.8 





Over one half (50.3 per cent) of the shops 
studied had floor space of less than 1000 sq. 
ft. Three foruths (74.2 per cent) of the shops 
studied had less than 1500 sq. ft. of floor 


ce. 
Wave of Shop Equipment. Table II shows 
that over one third (38.7 per cent) of the 
155 shops, which reported value of shop 
equipment, had equipment valued at $500 or 
less. Few shops reached the $2,000 mark. 


Shop Equipment Value 
Estimated Value Frequency Per Cent 


1- 500 60 38.7 
501-1000 27.7 


TABLE Il. 





1001-1500 
1501-2000 
2001 and above 


11.6 
13.6 
8.4 
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This table also shows that most schools 
expended on equipment amounts in excess of 
the minimum set by “The Committee on 
General Shop,’”? which is $335.46. 

Extent and Kind of Power Machines. Four 
per cent of a total of 170 shops reported that 
no power machines were included in their 
equipment. Eighty-seven and seven tenths per 
cent of the shops had three or more power 
machines in their equipment. Table III shows 
that power machines are quite generally used 


TABLE Ill. Number of Power Machines 





Per-Cent 
4.1 
5.9 
8.2 
18.2 
17.6 
17.6 


Number of Machines Frequency 


SCOOMIAMUEWNHeHKO 


_ 





1Shop Work for Rural High Schools, Bulletin No. 233, 
Lansing, Mich., the State Board of Control for Voca- 
tional Education, 1939, p. 23. 


131 


in small shops, only seven reporting no power 
machines. On the other hand, fewer than half 
of these shops had five or more such machines. 
Table IV reveals the wood lathe, the 
grinder, and the circular saw to be most fre- 
quently included in small shop equipment. 


TABLE IV. Kinds of Power Machines and the 
Frequency with Which They Are Used 





Name of Machine Frequency 


Lathe — Wood turning 127 
Grinder 

Saw — Circular 

Drill press 

Jig saw 

Band saw 

Jointer 

Sander 

Machine lathe 

Other machines 





The types of machines used indicate that 
more emphasis is placed on machine wood- 
work than on machine metalwork. It is fur- 
ther evident that administrators of small 
schools recognize this as a machine age and 
believe machines necessary to meet educa- 
tional objectives. 


Industrial Arts at Connecticut’s 
First Regional High School 


One of the chief factors that affects inclu- 
sion of industrial arts in any school cur- 
riculum is the apparent high expense. The 
small high school finds it difficult, if not im- 
possible, to include even a general shop with 
any degree of extensive equipment. Were it 
not for the Housatonic Valley Regional High 
School, the first of its kind in New England, 
the high school age students in six north- 


“Instructor of Industrial Arts, The Housatonic Valley 
Regional High School, Litchfield County, Conn. 


WESLEY P. WINTER* 


western towns of Connecticut would still be 
attending classes in four small high schools 
offering but three courses of study. None of 
these schools found it possible to offer prac- 
tical subjects such as industrial arts. With the 
opening of the Housatonic Valley Regional 
High School in 1939, however, the curriculum 
was broadened to include six courses and four 
new departments, one of these being industrial 
arts. 

Before discussing in detail the industrial- 


~ 


ea 


The Housatonic Valley Regional High School 


arts department, a brief history of this school 
may be of interest. Thought was first given 
to such a project about 19 years ago, but 
nothing definite took place until June, 1937, 
when a special bill creating the Regional High 
School District Number One of Litchfield 
County was passed. In October of the same 
year, each of the six towns, namely, Canaan, 
Cornwall, Kent, North Canaan, Salisbury, and 
Sharon, gave their approval to the new 
project. Soon after this action, the Regional 
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High School Board was formally organized, 
each town, regardless of size, having but one 
representative. Each member is elected by the 
local board of education, but need not nec- 
essarily be a member of that group. While 
each town has equal representation on the 
board, the cost of operating the school is not 
shared equally. The annual school budget is 
divided among the six towns on the basis of 
the average daily attendance of pupils during 
the past year. This ranges from 29 per cent, 
paid by Salisbury, to 4 per cent paid by 
Canaan. 

The site chosen for the school was a 75-acre 
farm one mile south of Falls Village along 
the banks of the Housatonic River. Ground 
was broken in October, 1938, and work prog- 
ressed until the new school opened on Sep- 
tember 25, 1939, to admit a group of 384 
pupils. These pupils, representing families of 
many kinds—farmers, merchants, profes- 
sional men, industrial workers, and day labor- 
ers — travel daily by buses to this spacious 
school which serves an area totaling 277 
square miles. 


The Shop 

The shop, a large room 22 by 74 ft., is 
located on the west side of the building. Large 
windows on one complete side serve to admit 
ample daylight. There are 15 standard RLM 
reflectors well placed to provide excellent arti- 
ficial lighting when necessary. As in many of 
the other classrooms, the brick walls blend 
well with the woodwork of soft Williamsburg 
green and a composition inlaid floor. The 
present layout of this shop is shown in Fig- 
ure 1. Three areas of work are provided, and 
equipment is organized to conduct classes on 
this basis. Future expansion of the department 
is planned by the utilization of an adjoining 
room for art and mechanical drawing, adding 
graphic arts in the space thus relieved. In ad- 
dition, tentative plans are being formulated 
for the extension of existing areas when pos- 
sible. A space now occupied by a finishing 
bench is reserved for a forge and small 
foundry. A special room leading off the dis- 
play balcony in the adjoining room is being 
fitted as a blueprinting darkroom. Prominent 
among possible changes is the tentative plan 
for a branch library to be located on the dis- 
play balcony where books relating to indus- 
trial arts and home economics may be placed. 

Particular attention is called to the tool- 
room. In the design for the shop, no especial 
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Shop layouts, Housatonic Valley Regional High School, Litchfield Co., Conn. 





provision had been made for the storage of 
tools. It was felt that a wood slat or wire 
cage structure would mar the appearance of 
the room, yet there was insufficient wall space 
for the newer tool panel idea for dispensing 
tools. Since the present instructor prefers the 
type of toolroom which requires a student 
clerk, the counter idea was chosen as the most 
practical to install in this type of shop. 
The counters, as well as many of the ma- 
chine benches, were designed by the instruc- 
tor and built by the advanced industrial-arts 
students. The care and enthusiasm with which 
they went about this work proved the value 
of the training they were getting. The con- 
struction of the counters is so designed, that 
the units are readily moved for possible 
changes in the layout, and yet form an ex- 
tremely solid and generally useful bench or 
work surface. Oak flooring constitutes the top 
surface with a 2 by 6-in. foundation firmly 
mounted on 2 by 4-in. legs and braces. White 


pine facing, 1 by 8 in., and plywood panels 
finish off the outside. Shelves and drawers 
have been added inside to increase the 
strength and utility of each unit. This con- 
struction is simple and yet firm, and is con- 
siderably less expensive than  ready-built 
metal counters and benches. Although not yet 
complete in some minor details, they are to 
be finished with maple stain and shellac, the 
latter being chosen to eliminate the high gloss 
of varnish, and to make it easier to renew 
after scuffing. The toolroom counters and 
benches thus constructed have been in use 
since September and have proved satisfactory. 


Organization and Management 
When possible, classes are arranged on the 
double-period basis, five days a week. Periods 
are 45 minutes long and full credit is given 
for the satisfactory completion of certain re- 
quired jobs. Time is available for individually 
selected jobs to round out the experiences of 





Mechanical drawing area and toolroom 
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the student. In all classes the care and storage 
of tools and materials is turned over as much 
as possible to student clerks. These clerks are 
assigned in alphabetical order from the class 
roster posted on a special bulletin board. 
Clerks remain on the job for one week at a 
time, and their duties are carefully outlined. 
Selected from the entire class is a toolroom 
clerk who is charged with the responsibility of 
handing out equipment kept in the tool area 
and receiving the returned items for proper 
storage. Labels are used as much as possible 
to show where things belong, and a conscien- 
tious clerk learns correct names of tools as 
well as acquiring the habit of orderliness. Be- 
sides tools, such materials as hardware, some 
finishing materials — notably sandpaper, steel 
wool, large supplies of shellac, paint, varnish, 
new rags, and the like are kept in the tool- 
room, and the clerk in charge also handles 
these things. Thus he learns correct specifica- 
tions for these items. As soon as practical, a 
check system will be instituted, further in- 
creasing the training he gets and providing 
amore rapid countercheck by the instructor. 

In each area of work a foreman, chief 
sweeper, and sweeper are appointed. The fore- 
man is the “boss,” checking on the work of 
the others and assisting them when necessary. 
Any materials or tools left out of place are 
returned by the foreman. The chief sweeper 
has charge of cleaning benches and machines 
in his area and he assists the sweeper with 
the floor. In addition, a safety engineer is ap- 
pointed in rotation from the entire class to see 
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that guards are in place and dangerous items 
are removed or reported. When necessary he 
also takes the place of an absentee clerk. 

This arrangement relieves the instructor of 
many routine responsibilities and permits more 
real teaching of principles and processes. It also 
helps make possible the use of a rather exten- 
sive perpetual inventory system and progress 
charts. The progress charts are made out for 
each class, and posted for students to watch. 
They are the accepted form, with job and 
assignments listed at the top and students’ 
names on the left-hand side. Grades are posted 
daily or at the completion of a job, and the 
student may readily see his standing in com- 
parison with his fellow classmates. 

The perpetual inventory, which is kept in 
loose-leaf notebooks, is divided into three 
sections; namely, inventory of materials, in- 
ventory of small tools, and inventory of ma- 
chines. Included with machines is the special 
equipment, such as saw clamps, miter vises, 
benches, and the gluepot. Space is provided 
for all pertinent information concerning pur- 
chases of the various items, replacements, new 
attachments, repairs, and what disposition has 
been made of items that were discarded. 
While the system involves considerable book- 
keeping, it is practical in its completeness and 
value. It has proved to be, in the past, of 
inestimable value for determining quantities 
to be ordered for an ensuing year; it provides 
a complete check of expenditures; it shows 
where every cent of the allotted money has 
gone when supervisors and others want a 
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quick check; and finally it is a system stu- 
dents can use for determining project costs 
when necessary. 


The Course Work 

The trend in the elementary grades of the 
several small towns represented is toward in- 
dustrial arts. Several of the schools already 
devote time to this work and several others 
are contemplating its inclusion in the near 
future. This fact materially affects the atti- 
tudes and abilities of the students selecting 
the subject in the high school. Of more im- 
portance is the fact that a wider variety of 
activities can be included on the higher level 
without robbing the boy of pleasant elemen- 
tary experiences in the more common branch- 
es of the work. 

The industrial-arts course in the high school 
is organized on a general shop basis. Areas 
have been established in mechanical drawing, 
general woodworking, and general metalwork- 
ing with the possibility of an area in graphic 
arts to be added when the demand is suffi- 
cient. Within each area the work is further 
broken down so that as many different units 
or trades as possible are represented. This 
breakdown is not yet complete, but it follows 
a definite plan. The following outline presents 
the setup in a brief form. 


A. MECHANICAL DRAWING 

1. Sketching: Since students are required 
in all areas to produce a readable sketch of 
projects they select, this phase of drawing re- 
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ceives considerable attention. It is, however, 
worked in with instruction in projection 
drawing. 

2. Projection Drawing: The accepted forms 
of orthographic, oblique, and perspective 
projection are studied. Orthographic projec- 
tion in the form of two- and three-view work- 
ing drawings, auxiliary views, sectioning, and 
some isometric drawings, constitute the re- 
quired work of the first and second-year stu- 
dents. More advanced and detailed work, 
tracing, and simple blueprinting, is available 
for those desiring such training, while others 
receive less detailed instruction and demon- 
stration of such work. 

3. Sheet-metal Development: This phase 
of the subject is required of second-year stu- 
dents and further presented to advanced 
students by means of projects requiring its 
use. As an example of such a problem, ad- 
vanced students are soon to begin planning a 
hood for a secondhand forge to be installed 
in the vocational-agriculture repair shop. 

4. Architectural Drawing: Since the im- 
mediate use of a knowledge of architectural 
drawing and the gaining of immediate experi- 
ence in this work are limited, it is reserved as 
an optional phase for advanced students, 
along with elementary topographic work and 
graphic charts. 


B. GENERAL WooDWORKING 

1. Cabinetmaking: This form of wood- 
working receives the most attention. Projects 
classed in this work are required of first- and 
second-year students. The work progresses in 
difficulty as experience is gained and culmi- 
nates in optional work by third- and fourth- 
year students. Duplicated drawings are sup- 
plied by the instructor for required projects, 
and students are required to keep individual 
records of each project on a form supplied. 
As needed, instruction and information con- 
cerning related topics such as the manufac- 
ture and use of woodworking abrasives, and 
cost calculation, are included with this work. 

2. Woodturning: This work is planned on 
the group-project basis. Plans for this year 
are based on a croquet set with first-year stu- 
dents turning the mallet heads, handles, and 
stakes, and more advanced students turning 
the balls. In addition, special turning jobs 
are encouraged, although not required, and 
the lathes are in constant use. 

3. Carpentry: As a special subdivision of 
woodworking, carpentry is based largely on 
whatever outside jobs are available. As an ex- 
ample, special portable bleacher units were 
recently constructed for use by the athletic 
department. Since such work affects a small 
portion of the advanced class, plans for the 
near future call for the construction of model 
houses to scale. 

4. Wood Patternmaking: As soon as a 
foundry unit is begun as part of the general 
metalworking area, patternmaking will be 
used to help correlate the two areas and 
present a new trade unit in woodworking. 
This work will be confined to simple practice 
patterns which illustrate standard procedures, 
and patterns of useful metal projects that can 
be cast easily. No pattern will be made that 
cannot be used either for practice work or 
project work in the foundry. 
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C. GENERAL METALWORKING 

1. Sheet-Metal Work: Simple useful proj- 
ects selected from a variety of references 
serve to provide experiences in this form of 
general metalwork. Many of the projects are 
selected for their use around the shop for 
the storage of hardware, while others are in- 
tended for use at home and thus are of in- 
terest to the individual student. As wide a 
variety of materials as is practical is used, 
and different methods of fastening sheet metal 
are included. Related material presented, 
covers cost, layout, manufacture of materials, 
and standard procedures. At present no sheet- 
metal forming equipment is available, but 
future plans call for its addition just as soon 
as various items can be obtained. When new 
materials are no longer available, tin-can work 
which at present is optional will be 
substituted. 

2. Bench Metalwork: This term is used 
to describe work involving bars and rods of 
mild steel and heavy sheet iron. Strictly use- 
ful projects constitute the work, and consider- 
able individual selection prevails. Projects re- 
quiring wood parts, such as handles, serve to 
correlate other areas since students are en- 
couraged to make their own. This work is re- 
quired in first year only, but a variety of de- 
signs are available as optional work for more 
advanced students. 

3. Wrought Ironwork: While closely related 
to bench metalwork in many respects, wrought 
ironwork is separated primarily for the pro- 
cedures involved. Required in second-year 
work, suggested projects include brackets, 
Christmas-tree stands, and furniture items. 
Various sizes of strap or band iron constitute 
the material used. 

4. Art-Metal Work: When available, sheet 
copper, brass, and similar materials as well as 
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bars and rods are used in this work. Ham- 
mered work and projects assembled with cop- 
per rivets and solder prevail. One special job 
planned is based on the group-project idea 
where various students in one class construct 
different parts of a desk set, using the same 
decorations throughout. When proper ma- 
terials are no longer available, several subdi- 
visions of the metalwork area are to be com- 
bined and plastic work substituted. This wil] 
open up a new field for the students, and will 
be continued after art-metal materials again 
become available. 

5. Foundry Practice: Metals with low 
melting points cast well in a fine sand. This 
fact permits teaching of standard procedures 
while the students make paperweights, ash 
trays, book ends, and similar projects that 
can be formed by casting. Advanced wood- 
working students construct much of the 
equipment needed. While not yet begun, defi- 
nite plans call for foundry practice by the 
end of this year. The present instructor has 
had successful experience along this line. 

6. Electricity: One of the features in- 
cluded when the high school was built enables 
this work to be more useful. A bench with 
five d.c. outlets, as well as a.c. outlets on the 
wall, make it possible to perform many ex- 
periments successfully. More extensive work 
is being planned based on a study of sources, 
control, measuring, and use of electricity, 
with practice wiring jobs prevailing for the 
beginner, and actual wiring jobs when avail- 
able, for the more advanced student. The first 
job of this kind to be completed this year was 
the addition of lights in a small storage room 
leading off the display balcony in an adjoining 
room that is being converted for use in 
blueprinting. 

7. Metal Spinning: Reserved for advanced 
students in general metalworking, spinning of 





% oN 











































































LAYOUT TO INSURE 
AL OTS DEON ate 
SAME WIDTH. PLANE \ 
my 70 PROPER WIDTH 
m  S&FORE CUTTING 

70 PART SIZES~. z 


|| BCDK ENDS > | 


ALL RADI f” 


BACK 





w 
2 





BACK 








BASE 





| BASE oF 
Al, lcsasasienealiocd 
a b4J iol 


1) 99) 9) 
































* ; ” . 
~FASTEN WITH NO. 9-/3% FH.WOOD SCREWS? 








Sample of first-year required project 





oo. = © & w&@ se eek uw ue 


—-~ 


fro 
edu 
mo} 
The 
rece 
mar 


Stat 
give 
of t 
sole 
alth 
Serv 
this 


State 
the | 
a de 

*Un 

Wi 
Arts | 
of Mi 





942 


lam- 
cop- 
_ job 
idea 
rruct 
same 
ma- 
ibdi- 
com- 

will 
will 
gain 


low 
This 
lures 
ash 
that 
1ood- 
the 
defi- 
’ the 
- has 


in- 
ables 
with 
n the 
y ex- 
work 
Irces, 
icity, 
r the 
avail- 
» first 
r was 
room 
ining 
e in 


anced 
ng of 


a 








March, 1942 


copper projects is proving to be extremely 
popular. It has been found that many small 
pieces not particularly useful in other ways 
serve to demonstrate this art, although it con- 
fines the selection to small projects. This 
work is to be developed just as rapidly as 
possible in the years to come. 

An industrial-arts department isolated too 
much from other departments tends to de- 
stroy some values which should be inherently 
present. In the regional high school this tend- 
ency does not exist. Vocational-agriculture 
students spend a portion of their time in the 
shop, under the direction of their instructor, 
working on special projects involved in their 
work. Tools and equipment are thus available 
for both groups, and purchases of new equip- 
ment are planned with this in mind. The 
storage of tools for both departments is com- 
bined with appropriate identification, effected 
by stamping each piece with steel letters. The 
secondhand forge now in the shop, being con- 
ditioned by industrial-arts students, will even- 
tually be moved to the agricultural shop 
located in a barn. It will be available for both 
departments, and the space so relieved will be 
used for melting furnaces necessary for the 
foundry work. 
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Another and more extensive correlation 
project is already mm the intermediate stages 
of development. The first floor of the farm- 
house included in the purchase of the school 
property was turned over to the head cus- 
todian for living quarters, while the second 
floor was given to the home-economics depart- 
ment to be redecorated and used as a prac- 
tice house. Nothing much was done on this 
project until this year, since preliminary train- 
ing in cooking, sewing, and other phases of 
the subject had to be first completed by a 
group of girls. With the organization of a 
class in third-year home economics, however, 
progress on this project began, and the third- 
year industrial-arts boys were called upon to 
assist. In order to make the house usable in 
this way, considerable work had to be done. 
Among necessary changes were the installa- 
tion of additional plumbing for bathroom and 
kitchen, installation of additional lighting, 
papering, painting, and various minor repair 
jobs. The industrial-arts department has been 
spending considerable time in helping to plan 
and execute much of this change. Boys have 
been assigned: as plumbers, electricians, plas- 
terers, designers, and carpenters, each assigned 
to a particular problem and supervised by in- 
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structors and local licensed contractors. Early 
in the work it was necessary to remove one 
wall to enlarge the kitchen, and the plastering 
thus required was done by the boys. Several 
boys are at present planning and constructing 
the kitchen sink and cupboard units, and, in 
the future, additions to the furnishings, as 
well as repairs, will be handled by the ad- 
vanced industrial-arts boys. 

This project naturally affords training for 
present classes that future classes may not 
have, but other outside jobs will be forth- 
coming. Among these are requests for tables, 
bookcases, and other items from teachers and 
several of the local schools. One school, ex- 
tending its kindergarten, has ordered tables 
and painting easels, several of which are com- 
pleted, and when possible the model house 
construction mentioned with the carpentry 
unit will provide the balance. 

While there is still much to be achieved in 
this department, great progress has been made 
in the past three years. Especially in these 
times when skilled workers are a vital neces- 
sity to the welfare of our country it is the 
hope that in some small way this training will 
prove valuable to the boys of the Housatonic 
Valley Regional High School. 





Miscellaneous 





State Supervision of 
Industrial-Arts Education 


Industrial-arts teachers desire more help 
from their state supervisory agencies, and 
educators throughout the country believe that 
more assistance should be accorded them. 
These general statements are borne out in a 
recent study made by the writer? and sum- 
marized in this series of articles. 

There is little uniformity from state to 
state in the type of supervisory assistance 
given industrial-arts teachers. Only two states 
of the Union have supervisory officials whose 
sole duties concern the field of industrial arts, 
although other states are introducing such 
services or thinking seriously of moving in 
this direction. 

Some teachers commend the efforts of their 
state supervisors; many more are critical of 
the program; and nearly all are agreed that 
a definite need exists for an extension of the 
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services which state supervisors are able to 
give. These are among the numerous findings 
of this nation-wide survey which is described 
and discussed in the following paragraphs. 


Beginnings of State Supervision 

Public education is a function of the state.” 
By reason of this fact the State Legislature 
has plenary powers over education.* It (the 
legislature) “has the authority to determine 
the nature of the machinery to be used in 
administering education in the state and local 
units,’”* and the usual procedure has been to 
delegate this authority to the state depart- 
ments of education. State departments of 
education as we know them today are, gen- 
erally, a product of the twentieth century. 





*This function is reserved to the several states through 
implication, by Article X of the Amendments to the 
Constitution of the United States. 

3Lee O. Garber, Education As a Function of the State, 
p. 27 (Minneapolis, Minn.: Educational Test Bureau. 
Inc.), 1934. 

‘Ibid. 


According to Schrammel the states that had 
such departments in 1890 usually had staffs 
of only two or three members, with only four 
states having specialized supervisory officials.5 

The major functions of the earlier state 
departments of education were threefold: to 
gather statistics, to publish these statistics, 
and to stimulate public interest in education. 
These tasks were generally assigned to the 
departments and usually constituted the limit 
of their powers.® Since 1905 there has been a 
rapid expansion of both specialized functions 
and personnel. A study by Chambers revealed 
that “states have been little disposed to follow 
the example or lead of other states in the pat- 
tern of a state organization. Each state has 
evolved a department suited to its own tradi- 





Henry E. Schrammel, The Organization of State De- 
partments of Education, p. 64 (Columbus, Ohio: The 
Ohio State University Press), 1926. 

*Payson Smith, “Current Organization Problems of 
State Departments of Education,” Educational Record, 
XVIII (April, 1937), 172-81. 
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tions and conception.”” It can be definitely 
stated, however, that there is a tendency in 
most of the states to make more and more use 
of the state departments of education in ad- 
ministering and supervising the scattered 
schools. As to the sizes of the departments, 
there is range today from the comprehensive 
service of New York, with a staff of well over 
100, to that of several smaller states 
with only a few officials. According to Robe, 
“New York seems to be the only state which 
has covered all subject fields (supervision). 
Utah, alone, has a primary supervisor.”® 

The inspection of secondary schools by a 
state department of education had its incep- 
tion in Indiana, in 1875, when, according to 
Henderson, the state board of education in 
that state provided for the inspection and 
supervision of such units.® Previous to that 
time the University of Michigan (1872) 
began inspecting the secondary schools from 
which the members of its freshmen classes 
were drawn.!° For about 35 years there was 
no definite authorization as to the agency 
which should inspect the schools and the prac- 
tices varied from state to state. Gradually, 
however, the duty of inspection passed into 
the hands of the state departments of educa- 
tion. The author comments on this duty as 
follows: 


Visitation by special inspectors connected with 
higher institutions brought out opposition and 
the period (1910) closed with a tendency to 
transfer inspection from university faculties to 
state departments and state boards of control.?! 


We learn from Vance that since that time, 
and continuing strongly to the present, less 
and less emphasis has been placed upon the 
“inspection” phases of state department of 
education activities. One means of ascertain- 
ing this trend has been to note the changes 
in official titles from “State High School In- 
spector” or “Inspector of Schools” to “High 
School Supervisor” and similar titles‘? In 
certain instances even the title of “super- 
visor” is now challenged as not being proper 
in a semantic sense when describing the duties 
of such state officials. This position is well 
summarized in the following statement by 
Vance: 


We are changing our fundamental emphasis 
from inspection and accreditation to stimula- 
tion and improvement. In other words, our su- 
pervision of secondary schools is becoming less 
and less mechanical. . . . Standards, which al- 
ways connote rigidity, are being supplemented 
by flexible criteria. . . . The supervisor has come 
to be looked upon as a helper and not as a 
critic or chronic fault finder. . . . Supervision is 
working with, and not working over, the teach- 
ers, principals, and superintendents with whom 
we come in contact.1% 


™. M. Chambers, “Some Features of State Educational- 
Administrative Organization,” Educational Law and Ad- 
ministration, IV (July, 1936), 91. 

Thurlow Scott Robe, “Staffs of State Education De- 
partments,” American School Board Journal, XCIX 
(October, 1939), 41-3. 

*Joseph Lindsey Henderson, Admission to College by 
Certificate, p. 51. Contributions to Education, No. 50 
(New York: Teachers College, Columbia University), 1912. 

W]bid., p. 56. 

NJ bid., p. 96. 

2R. R. Vance, “Evolving Concepts Affecting State High 
School Supervision,”’ Southern Association Quarterly, IV 
(August, 1940), 200. 
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Status in Vocational Education 

While industrial-arts education is consid- 
ered a part of general education, its inherent 
nature is such that many persons relate it 
directly to vocational education; in fact, the 
state vocational industrial supervisor often 
has supervisory duties in connection with the 
state program of industrial arts. Because such 
supervision is concerned, directly or indirectly, 
with industrial-arts education, it is interesting 
to review very synoptically the essence of 
work in this field. 

Under Smith-Hughes regulations the prov- 
ince of Federal Government is that of “co- 
operating with the states.” In this respect 
monies are appropriated to be administered 
by state boards for vocational education. In 
most of the states a division of vocational 
education has been created in the state de- 
partment of public instruction (the one excep- 
tion being the state of Wisconsin).1* Of main 
interest for this report is the fact that every 
state has at least one state supervisor (and 
sometimes assistant or district supervisors), 
of trade and industrial education. 

The functions of these state staffs for vo- 
cational education, as listed by the Advisory 
Committee on Education, are as follows: 


1. To promote the development of new cen- 
ters in which the program may be established. 

2. To require reports from local centers and 
to compile the state’s report to the federal office. 

3. To visit and supervise the instruction in the 
centers where it is set up, assisting the teachers 
to a more efficient conduct of their programs. 

4. To carry on teacher-training functions for 
instructors in service. 

5. To prepare instructional material that will 
be of aid to teachers and local supervisors of 
vocational education. 

6. To assist local communities in locating 
suitably qualified instructors for vocational 
programs. 

7. To determine the amount of reimbursement 
from federal and state funds due the local 
communities. 

8. To inspect the operation of local programs 
to see that all detailed requirements are being 
observed.?5 


The Purpose of the Study 

For some time there has been an apparent 
need for a survey or a series of studies on the 
state supervision of industrial-arts education. 
As early as 1926 a study by Smith showed 
that city directors and supervisors were heart- 
ily in favor of having separate ‘State Super- 
visors for the Manual Arts.”4® The recent 
“Regents’ Inquiry into the Character and 
Cost of Public Education in the State of New 
York” revealed the need for more supervi- 
sion in that state even though it happens to 
be one of the few states that have separate 
supervisors for this field. In one of their re- 
ports, by Norton, the following statement is 
made: “Generally speaking, the industrial-arts 
teachers both in the urban and rural districts 





4John Dale Russell and Associates, Vocational Educa- 
tion, p. 70. Prepared for the Advisory Committee on 
Education, Staff Study Number 8 (Washington: Govern- 
ment Printing Office), 1938. 

Wi bid., p. 72. 

%Homer J. Smith, “The Administration and Supervi- 
son of Vocational Education in Cities, with Particular 
Reference to Industrial Education,” p. 173. Unpublished 
Doctor’s Thesis, University of Minnesota, June, 1926. 
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are without sufficient state and local super- 
vision. Since the primary interest of the voca- 
tional and extension division is in the prob- 
lems of vocational education, insufficient 
attention has been given to industrial-arts edu- 
cation, and there is danger that it may become 
the neglected child of the division.”*” Fales, 
in one of the few articles to be found on state 
supervision, says, “A state supervisor of in- 
dustrial arts is needed in every state where 
industrial arts is taught, if it is to develop in 
a sound and economic manner.”?® 

These few citations exemplify that school 
people have been and are thinking seriously 
about the problems and processes of state 
supervision and the educational relationships 
that exist between the state and local com- 
munities. These reasons, plus the fact that no 
similar study had previously been attempted, 
prompted the writer to undertake this survey. 
The purposes of the study here being partially 
reported were listed as follows: 


1. To set forth certain basic policies upon 
which a successful program for the state super- 
vision of industrial arts may be planned. 

2. To develop and evaluate, insofar as is 
possible within its scope, the procedures neces- 
sary for the successful administration of such a 
program. 

3. To discover, upon the establishment of 
these procedures, the extent to which the various 
state supervisors who visit industrial-arts teach- 
ers use them. 

4. To discover the extent to which teachers 
of industrial arts about the country have noted 
the carrying out of these procedures by the 
state supervisors who have visited them. 

5. In terms of the findings of this study, to 
indicate wherein fruitful changes and further in- 
vestigation may be attempted, to the end that 
the state supervision of industrial arts may be- 
come more effective and efficient. 

6. To survey the preparation of present state 
supervisors who visit industrial-arts teachers. 

7. To establish qualifications for such office 
or official. 

8. To present the opinions on state supervision 
of state supervisors, teachers, and general edu- 
caters throughout the country. 


The Plan of the Study 

Space does not permit a discussion of the 
foundational writings which preceded the de- 
velopment of the techniques used in making 
the survey. Suffice it to say that all of the 
pertinent literature related directly or indir- 
ectly to state supervision was carefully re- 
viewed. A preliminary questionnaire was ad- 
dressed to the chief state school officer in each 
of the 48 states for the dual purpose of re- 
ceiving their ideas on the broad principles of 
state supervision and also the names of the in- 
dividuals responsible for the supervision ol 
industrial-arts teachers in the respective 
states. Usable replies were received from 45 
such officials. 

As a result of this preliminary questionnaire 
survey and canvass of writings in the field, it 
was possible to formulate a preparatory set of 
basic policies which it seemed should underlie 
any effective and efficient program of state 
supervision for industrial-arts education. This 





"Thomas L. Norton, Education for Work, pp. 126-7 
(New York: McGraw-Hill Company, Inc.), 1939. P 

18Roy G. Fales, ‘State Supervision of Industrial Arts, 
Education, CX (May, 1940), 579-586. 
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preliminary set of policies was revised in ac- 
cordance with the opinions of numerous co- 
operators. The resulting, defined policies com- 
prise the combined judgments of authorities 
in both general and industrial education. The 
following formulations are offered as funda- 
mental to competent programs of state super- 
vision for industrial-arts education: 


Leadership. —A quality of true leadership 
rather than one of authoritative domination 
should characterize the state supervision of in- 
dustrial-arts education. 

Policy Forming.— The state supervisor should 
formulate, or assist in formulating, broad intel- 
ligently planned policies for the efficient and 
effective functioning of industrial-arts education 
in his state. 

Improvement of Instruction.— The state su- 
pervisor should be primarily concerned with the 
improvement of instruction and of teacher-pupil 
relationships in the field of industrial-arts 
education. 

Research.— The state supervisor should have 
the ability to, and the duty of initiating, plan- 
ning and conducting local and state-wide re- 
searches in the field of industrial-arts education. 

Service. — The state supervisor should provide 
various services — personal, professional], or gen- 
eral in nature — making possible more effective 
and efficient teaching of industrial arts in his 


state. 
Promotional. — The state supervisor should 


purposefully and intelligently promote the cause 
of industrial-arts education within his state. 


Using these basic policies as a guide, a de- 
tailed check list of 154 items was developed. 
This check list (shown later) was used in 
three distinct ways and for as many purposes: 

1. It was sent to a number of selected edu- 
cators throughout the nation. These experts 
acted as a jury and evaluated, in terms of 
desirability, the various procedures listed. 
They checked each item in terms of a five- 
point scale ranging from very undesirable to 
very desirable. It was possible from the com- 
bined reactions, arbitrarily to differentiate 
procedures under a threefold classification — 
those on which there was close agreement, 
those on which there was some disagreement, 
and those on which there was considerable 
disagreement. 

2. The check list, with different response 
columns, was also sent to state supervisors in 
each of the 48 states. Replies were received 
from 42 supervisors in 36 states. The forms 
sent them were of such nature that they could 
check whether or not each listed procedure 
was carried out by them. 

3. The check list was also sent to 605 in- 
dustrial-arts teachers throughout the country, 
wable replies being received from 312 teach- 
ers. The forms sent to the teachers were so 
constructed that each teacher might indicate 
Whether his state supervisor carries out each 
of the procedures listed. An additional column 
was included in this form so that the teacher 
might indicate, if necessary, that he did not 
know whether a given procedure was carried 
out in his state. 

The check-list replies from the three groups 
constituted a basis upon which a detailed com- 
Parison could be made between what should 
be done in state supervision and what actually 
8 being done. 

Table I summarizes by means of percent- 
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ages the returns of each group. Space does 
not permit inclusion of the several tables pre- 
ceding the summary table, nor is it possible 
to describe fully the statistical procedures 
used in evaluating the opinions of the jury of 
experts as to the desirability of each item. 
Persons interested in such detail are invited 
to review the dissertation in its entirety. One 
statement concerning reliability will suffice for 
general readers. 

Four months after their original responses, 
11 members of the jury again filled out iden- 
tical check lists. In terms of the arithmetic 
mean, 80.2 per cent of the items were checked 
in exactly the same manner as they had been 
previously. This showed that the opinions of 
these jury members tended to be stable, for 
they answered 123 of the items in exactly the 
same manner on both occasions. 

The reader is cautioned against interpret- 
ing the figures found in the table with any 
degree of finality. He must remember the 
many variables inherent in a study of this 
kind and must make his deductions in terms 
of broad, general statements. An explanation 
of the first item will illustrate this approach 
and will aid in an understanding of the table. 

The first statement says that “As a part of 
his general practices, the state supervisor 
visits each industrial-arts department in the 
state at least once each year.” The letter B 
preceding the item means that there was some 
disagreement among the jury of experts con- 
cerning this procedure. Crossing to the col- 
umnar tabulations and under Jury of Experts 
it will be noted that 80 per cent of the jury 
considered this practice to be desirable, 15 
per cent thought it of doubtful desirability, 
and 5 per cent checked it as being undesir- 
able. Proceeding to the right, 20 per cent of 
the state supervisors reported that they do 
visit each department at least once each year, 
while 80 per cent said that they do not. As to 
the teachers’ replies, 22 per cent stated that 
their supervisors visit them at least once each 
year; 33 per cent said that such is not the 
case, and 45 per cent were not informed suffi- 
ciently to answer the item. 

The interpretation accorded these figures 
would be about as follows: Jn terms of the 
findings of this study it is desirable for state 
supervisors to visit industrial-arts teachers at 
least once each year, but a majority of them 
are unable to do this. It must be remembered 
that the supervisors might have very justifi- 
able reasons for not following this procedure, 
although it was not within the confines of this 
study to ascertain these facts. Similar inter- 
pretations should be placed on the figures fol- 
lowing the other items in the table. 


Overview of the Findings 

Space does not permit a detailed compar- 
ison of all the returns of the three groups; 
however, a general statement is possible. On 
the basis of one grouping, 49 procedures 
which the jury closely agreed were desirable 
are carried out by the majority of state super- 
visors. Conversely, 36 such practices consid- 
ered highly desirable by the jury are not car- 
ried out by the majority of state supervisors. 
These 36 omitted procedures, because they 
are desirable, are highly significant, and indi- 
cate ways in which state supervisors may vary 
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and improve their future activities. Twenty- 
six additional procedures not carried out by 
supervisors are considered to be desirable by 
the jury, but with some disagreement among 
jury members noticeable. Thirty-one proce- 
dures of considerable jury disagreement as to 
the desirability were identified. The majority 
of state supervisors carry out two of these, 
but do not carry out the other 29. Selected 
for lengthier discussion are those 36 desirable 
procedures which are not carried out by a 
majority of the state supervisors. 

While the jury of experts considered it 
highly desirable for state supervisors to con- 
duct ‘state-wide surveys to determine the 
kinds and types of industrial-arts activities 
needed, only 29 per cent of the supervisors 
carry out this practice. The majority (56 per 
cent) do not make a practice of promoting the 
formation of clubs of industrial-arts teachers 
about the state and a slightly larger number 
(60 per cent) do not visit such clubs. This 
appears significant, as certain of the teachers 
commented specifically about the presence or 
absence of their supervisors at their club 
meetings. 

Approximately one third (32 per cent) of 
the supervisors hold regular sectional meetings 
of industrial-arts teachers in their states. Only 
32 per cent make yearly reports to the chief- 
state school officer or state board of education 
on the status of industrial arts. This is also 
significant, when we realize that the jury 
agreed almost unanimously that such a proce- 
dure should be carried out. 

It is noticeable that most of the state super- 
visors cooperating in this study (83 per cent) 
do not use standard check sheets to aid them 
in observing departments and the work of 
teachers. This makes understandable the facts 
that very few of these sheets are placed on 
file in the supervisor’s office and that only 
about one third of the supervisors use such 
sheets in their personal conferences. Both of 
these procedures were considered desirable by 
the jury. The jury likewise thought it a de- 
sirable practice for the supervisors to discuss 
and promote the home-workshop idea with 
the teachers, but only about one fourth of the 
supervisors reported such a practice. 

It is interesting to note that only one third 
of the supervisors were able to render worth- 
while assistance to new, beginning teachers or 
to others in new positions. Sixty-six per cent 
stated that they were unable to spend the fall 
months in visiting those who were experienc- 
ing their first teaching. A larger number (79 
per cent) reported that they do not meet 
with groups of new teachers in the fall, and a 
still larger group (84 per cent) that they do 
not send out lists of helpful suggestions to 
beginning industrial-arts teachers. 

The jury of experts was in close agreement 
that it would be desirable for the state super- 
visors to provide certain services to industrial- 
arts teachers. In most cases, the percentage of 
supervisors offering such service is very small. 
Stated negatively, more than two thirds of the 
supervisors do not perform any of the services 
mentioned in the following list. They do not 
prepare and send to teachers: 

1. Notices of professional industrial-arts books 

2. Notices of new shop books 

3. References on related informational material 
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4. Occupational reading lists 

5. Descriptions and illustrations of new and 
interesting projects seen about the state 

6. Descriptions of instructional aids used in 
the state 

7. Manipulative tips picked up on visits 

8. Information received at conferences and 
conventions 

9. Reports on significant research projects in 
industrial arts 

10. Information about new industrial products 
appearing on the market 


It must be remembered that the jury of ex- 
perts closely agreed that such services would 
be desirable. 

About one fourth of the state supervisors 
reported the sending out of safety instruc- 
tions. A like number said they make a regular 
practice of speaking before industrial-arts 
seniors in teacher-training institutions to 
assist in their orientation and guidance. Less 
than one half (47 per cent) make a regular 
practice of collecting drawings or pictures of 
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local industrial-arts shops for use in their 
work. 

The following positive statements charac- 
terize less than one half of the supervisors. As 
regards publicity and promotional work, 28 
per cent of the supervisors carry on definite 
publicity campaigns in promoting industrial 
arts in their states. A similar number (22 per 
cent) organize or assist in state-wide indus- 
trial-arts radio broadcasts. A larger group (41 
per cent) appear before service clubs and 
talk on industrial arts in the state, while only 
3 per cent prepare regular industrial-arts news 
items and send them to local papers through- 
out the state. Approximately one fourth (28 
per cent) of the supervisors do write articles 
for their state education journals. As far as 
state-wide programs are concerned, 44 per cent 
call together outstanding industrial-arts teach- 
ers to work on state-wide publications; 28 per 
cent are members of the state curriculum 
committee; 46 per cent are on the executive 
boards of the industrial-arts section of the 
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state education associations; and 39 per cent 
cooperate in promoting and establishing state- 
wide industrial-arts planning committees. 


The Supervisor and Working Conditions 

In surveying the general conditions under 
which the state supervisors work, a wide div- 
ersity of practice is noted. As many as 1500 
schools were found to be under the supervi- 
sion of one man, while the median number of 
schools per supervisor is 210. Only two states 
(New York and New Jersey) have super- 
visors whose duties are solely in the field of 
industrial arts. Connecticut has delegated such 
responsibilities to a teachers’ college man. 
Several other states are considering the ap- 
pointment of such an official, but to date have 
not done so. The remainder of those respon- 
sible for such supervision divide their time 
and effort between general school supervision 
or the oversight of trade and industrial edu- 
cation, with the latter group predominating. 


(To be continued) 


Analysis of the Duties of a Director 
of Vocational Education 


The director of vocational education has 
many duties which may be clarified by a care- 
ful listing. This the author has tried to do in 
the analysis presented herewith. 

A director of vocational education is a 
person in a school system who is responsible 
to the executive officers of the system for the 
organization and conduct of vocational and 
prevocational education presented in the day 
school, the evening school, or in both. 

Most directors do and must perform some 
duties and assume some responsibilities that 
are directly executive and managerial. In- 
cluded are activities clearly pointed toward 
improving the classroom instruction, and 
toward increasing professional growth and 
better morale in the teaching staff. 

During the performance of any single ac- 
tivity, there is probably no urgent necessity 
for consciousness on the part of an official of 
how the activities should be classified, but 
recognizing unavoidable mixture and overlap- 
ping, the duties are classified as either ad- 
ministrative or supervisory. 

The administrative duties are concerned 
with providing, and the supervisory duties are 
concerned with the operation of the program. 
Since, in some states, this double group of 
duties is usually performed by one person, 
called the director of vocational education, 
the following classification is made so as to 
include the administrative and supervisory 
duties of the position. 


Administrative Duties 


I. Survey local conditions 
II. Selecting teachers 
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III. Determine the content of the vocational 
program 
IV. Provide space and equipment 
V. Purchase supplies 
VI. Make up budget 
VII. Departmental promotions 
VIII. Publicity 
IX. Co-ordination between school and 
employer 
X. Co-ordination between school and local 
professional groups 
XI. Records 
XII. Research and experiment 
XIII. Setting up class schedules 
XIV. Arrange for teacher visitation 
XV. Expansion of the program 
XVI. Conduct teachers’ meetings 
XVII. Observation and inspection 
XVIII. Planning and upgrading the staff 
XIX. Placement and follow-up 
XX. Legal requirements 
XXI. Set up adult-training programs 


I. Survey local conditions: A survey of indus- 
try, school, and community to determine the 
needs of the community. 


A. Make a survey of industries. 
1. Types of industries 
2. Number of workers employed 
3. Methods of training 
4. Demand for workers 
a) Skilled 
b) Semiskilled 
c) Unskilled 
5. Occupational requirements 
6. Attitude of industry 


B. Make a survey of the school system 
1. Type of system 
2. Size of system 
3. Attitude of school administration 
4. Facilities available 


5. Future expansion of the program 

6. Type of employment secured by graduates 
C. Make a survey of the community 

1. Size of the community 

2. Type of community 

3. Type of citizen 

4. Attitude toward schools 

5. Employment opportunities 


II. Selecting teachers: Selecting the teacher for 
the job so as to conform to the requirements 
of the job. 


. Have thorough knowledge of certification 
requirements 

Interview applicants 

Make recommendations 

Keep on file list of possible available teachers 


III. Determining content of vocational program: 
Analyze the survey report to meet local 
needs, 


A. Study survey reports 

B. Study available facilities 

C. Set up tentative program based on com- 
munity needs 

D. Secure approval 

IV. Provide space and equipment: To carry on 
a program of vocational education as de- 
termined by the content of the program. 

A. Arrange for alterations where necessary 

B. Determine additional facilities needed 

C. Arrange for moving and setting up present 
equipment 

D. Determine new equipment needed 

E. Advertise for bids 

F. Tabulate bids 

G. Make recommendations for purchasing new 
equipment 

H. Make floor plans for installation of new 
equipment 
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Purchase supplies: Supplies necessary to carry 
on the program must be purchased according 
to law. 

Make up annual requisition form 

Secure from each teacher a requisition form 
filled out 

Tabulate lists and make master copies 
Advertise for bids 

Tabulate bids and make up purchase lists 
Present purchase lists to proper officer 


Make up budget: Efficiency demands opera- 
tion on a budget, made in advance, com- 
prehensive enough to cover all phases of 
the program. 

Make up estimate based on previous costs 
Determine amount of money available 
Determine costs of new equipment and 
supplies 


D, Balance budget 


E. 


VII. Departmental promotions: 


A, 
B. 
C. 
y 


. Records: 


Submit, to proper officers 


A program of 
teacher participation in the development of 
the program. 

Prepare data on each shop and instructor 

Consult teachers on departmental activities 
Enlist cooperation of ali interested persons 


Ill. Publicity: A program of advertising the 


department and its functions. 
Organize news-gathering agency 
Prepare newspaper articles 
Speak before public groups 
Prepare news bulletins 


. Organize a community project 


. Co-ordination between school and employer: 


Since the success of the department depends 
on the usability of its product, it can be 
best attained by co-ordination between the 
users and the suppliers. 

Organize advisory committee of industrial 
leaders 

Consult committee on program of training 
Visit industry frequently for advice 


. Maintain a professional but not dictatorial 


attitude 


. Co-ordination between school and local pro- 


fessional groups: To maintain a professional 
standing, it is necessary to participate in 
functions of local interest. 

Arrange for talks by shop teachers at gen- 
eral meetings 


. Encourage membership in professional groups 


Provide the latest educational magazines 
Seek the advice of members of professional 
groups 


An adequate system of records 

means efficiency, and the importance of hav- 

ing an adequate system of records must not 

be overdone or minimized. 

Continuous inventory of equipment 

1. Design adequate form 

2. Prepare instructions for taking inventory 

3. Have central place in each department for 
inventory 

Continuous inventory of supplies 

1. Design adequate form 

2. Prepare instructions for keeping inventory 
up to date 

3. Have central place in each department 
for inventory 

Teacher’s schedules 

1. Make teacher assignments by class and 
period 

2. Make schedule according to period 

3. Make master schedule 

Attendance records 

1, Make up class rolls 


Q 


XII. Research and experiment: 


XIII. Setting up class schedules: 


Fawr 


XIV. Arrange for teacher visitation: 


XV. 


XVI. Conduct 


A. 
B. 
C. 
D. 
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2. Organize system of checking attendance 

3. Have weekly reports made 

4. Encourage regular attendance 

Production records 

1. Devise adequate form 

2. Receive monthly reports 

3. Tabulate and check monthly reports 

4. Make up form for reporting production 
work to superintendent 

Requisition records 

1. Devise adequate form 

2. Receive at stated time 

3. See that requisitions are filled at stated 
time 

4. Keep record of requisitions 

Safety records 

1. Devise adequate form 

2. Receive reports regularly 

3. Give publicity to accident prevention 

Maintenance of cost accounting system 

1. Devise form 

2. Provide teachers with cost lists 

3. Establish project prices 

4. Establish system of collection 

5. Make annual or semiannual report 

Set up standards of admission and promotion 

. Set age limit according to law 

. Set up flexible plan 

. Determine achievement standards for 

grades 

Determine requirements of trade 

. Completion carries high schoo! diploma 

. Post requirements 

. Inform frequently both students and 

teachers 


On 


New methods 
must be tried and new content evaluated 
in the light of improving the existing 
program. 

Statement of the problem 

Give reasons for selection 

Determine technique to be followed 

Summarize results 

Draw conclusions 

Apply conclusions 

Evaluate results 


The proper 
distribution of teachers’ and pupils’ time 
makes for better administration. 

Make list of sections and periods 

Make section distribution schedule 

Check on master schedule 

Make duplicate copies 


Just as 
travel is broadening, so are these visits; to 
see how others do, important in the de- 
velopment of the teacher. 

Expansion of the program: Keeping awake 
to new developments and community needs 
permits expansion of the program. 

Confer with industry as to their needs 

Keep industrial advisory committee informed 

of new development 

Determine activities for which training can 

and should be offered 


teachers’ meetings:  Vitalize 
teachers’ meetings so as to make for a 
spirit of cooperation and good will. 


Start meeting at appointed time 
Plan details thoroughly 

Have good reason for meeting 
Choose convenient time and place 


BE. Provide for teacher participation 


XVII. Observation and inspection: 


To observe 
the work of individual teachers and in- 
spect equipment for greater efficiency of 
the program. 
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A. Observe teaching 

B. Observe pupil reaction 

C. Suggest methods of presentation 
D. Suggest methods of organization 
Criticize constructively 


F, Commend good work 


XVIII. Planning and upgrading of staff: Arrange 


for and carry on programs designed to 
improve the professional rating of the 
staff. 


. Suggest extension classes 


. Set the pace 


A 
B. Organize extension classes 
C 
D 


Encourage attendance at educational 


meetings 


XIX. Placement and follow-up: The success of 
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XX. 


A. 
B. 
C. 
D. 
E. 


the program depends on the salability of 
the product. 


Recommend pupils for positions 

Maintain employment file 

Accompany boy to industry 

Recommend on merit only 

Maintain friendly relations with the boy 
Contact him frequently after entering 
employment 

Keep a record of these visits 

Stimulate him by asking his help in de- 
termining the policies of the department of 
which he is a graduate 


Legal requirements: To conduct the pro- 
gram so as to meet all requirements of the 
safety code and the state program code. 


Study school code as it effects vocational 
education 

Purchase supplies and equipment according 
to law 

Be familiar with teacher certification 
requirements 

Be familiar with accident procedure 

Study safety requirements of the Depart- 
ment of Labor and Industry 


XXI. Set up adult-training program: To meet 


XII. 
XIII. 
XIV. 

XV. 
XVI. 

XVII. 


VII. 
VIII. 


the needs of the adults in the community, 
is a basic requirement of a functioning 
system of local public education. 


Determine need 

Set up curriculums 
Secure teachers 

Arrange schedule 
Secure rooms (suitable) 
Administer the program 


Supervisional Duties 


I. Maintenance of buildings and equipment 
II. Conference with teachers 
III. Classroom visitations 
IV. Illustrative teaching 

V. Guidance and counseling 
VI. Rating teachers 
Reports and records 
Develop and improve material of 
instruction 
IX. Provide opportunity of visitation 

X. Supervision of production work 
XI. Supervision of exhibits 
Selection of text and reference material 
Handling of numerous cash accounts 
Cooperation between departments 
Make bibliography of reference material 
Grading standards 
Special classes 


I. Maintenance of buildings and equipment: 


The building and equipment of a school are 
beyond the control of a director as to quality 
and quantity, but the quality may be pre- 
served through care and proper use. 
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. Classroom visitation: 


Buildings 

1. Receive requisition for repairs 
2. Receive requisition for alterations 
3. Assign repair to departments 
4. Check upon completion 
Equipment 

1. Repair 

. Replacement 

. Rearrangement 

. Transfer 

. Regulation for use 

. Safeguards 
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Conference with teachers: The welfare of 
the school demands periodical conferences 
and such are recognized as an essential ele- 
ment in preserving the unity of the system. 
These conferences are needed for consider- 
ing the Educational Policy of the school. 


Convenient time and place 
Courteous reception 

Nature of meeting 

. Demonstration lesson 

. Accident and fire prevention 

. Budget 

. New school laws 

. Home, school, and factory visitation 
. Court cases 

Plan conference details 

Encourage teachers’ participation 
Check results of teachers’ reaction 


Should be made 
periodically, to observe each teacher’s work 
and some type of standard form should be 
used to aid director in making final rating 
of teacher’s efficiency. Moreover, teachers 
should know when the director is to make 
his visit. The director should ask and be 
asked to visit at a certain time to observe 
certain types of presentations, drills, and 
tests. 


Observation of the lesson 
1. Teacher’s aim 
2. Pupil’s problem 
3. Order of teaching 
a) Preparation 
b) Presentation 
c) Application 
d) Testing 
e) Generalization 
4. Type of lesson 
5. Questions 
a) Method 
b) Kind 
6. Illustrations 
7. Correlation 
8. Assignment of new lesson 
Observation of the pupils 
1. Attitude toward teacher and fellow 
members 
. Preparation for lesson 
. Contribution to lesson 
. Interest 
. Mastery of lesson 
Observation of teacher 
1. Appearance 
a) Dress 
b) Manner 
c) Poise 
d) Tact 
2. Voice 
a) Speech 
b) Coramand of expression 
. Professional and ethical attitude 
. Imagination 
. Sense of humor 
. Special preparation for lesson 
. Attitude toward pupil 
. Discipline 
. Ability to adjust lesson to unanticipated 
conditions 


Ant WH = 


wm & wh 


Cornu & Ww 


D. 


IV. 


< QeiBvawP>E 


HOY vQAwP> 


VI. 


F. 


VII. Reports and records: 


Observation of general conditions 
1. Physical 
a) Light, temperature, and ventilation 
b) Materials, drawings, tools, and 
equipment 
2. Human atmosphere 
a) The pupil—eagerness, fairness, cour- 
tesy, and happiness 
b) The teacher — friendliness, 
and patience 


interest, 


Illustrative teaching: The director is respon- 
sible for the efficiency of the program, and 
the success of this program is largely de- 
pendent upon the quality of the teacher. It 
is the director’s duty to illustrate new meth- 
od teaching skill and technique. 


Sample teaching 

Demonstration of new methods 
Demonstration of new skills 
Demonstration of new technique 
Use of new instruction material 
Use of new tests and measurements 
Use of new visual aids 


. Guidance and counseling: Practically every- 


one is or will be engaged in activities by 
which he earns a living; he must make 
definite choice of an occupation, and he 
must prepare for it. Even after he gets a 
job, there are numerous adjustments that 
must be made. To make these choices wisely, 
he needs facts and experience, he neeeds 
assistance to a greater or lesser degree. 


Test for abilities 

Interests and hobbies 

Choice of occupation 

Prepare for vocation 

Securing work and placement 
Readjustment 

Promotion 

Personal relation to occupational life 
Use of leisure time 


Rating teachers: Every director in rating 
of teachers should remember that this is a 
very important duty, and one that will be 
for the good of the system as well as for 
the sake of justice to the teachers. He should 
be responsible for comparing his teachers as 
to general competence and as to efficiency 
in the special type of work to which they 
have been assigned. 


Delevop rating scale 

. Scholarship 

. Character 

. Personality 

. Knowledge of subject matter 

. Classroom management 

. Ability to teach 

. Adaptability, loyalty, cooperation, and 
tact 

8. Appearance and health 

Recommendation for 

1. Promotion 

2. Demotion 

3. Dismissal 

4. Transfer 

5. Reassignment 

6. Appointment 

Schedule for visitations 

Previous experience 

Professional advancement 

Extracurricular activities 
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These are presum- 
ably written for the purpose of conveying 
specific information with regard to a spe- 
cific situation on a specific job. It is valu- 
able in proportion as it gives all necessary 
information and comment for present or 
future reference. 
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Reports 

1. Monthly and term reports 

2. Accident reports 

3. Emergency reports 
a) Breakdown of equipment 
b) Building repairs, etc. 

. Textbook inventory 

. Teachers’ handbook inventory 

. Teachers’ reference material inventory 

. Project reports 

ecords 

. Trade analysis 

. Job analysis 

. Survey and research 

. Lesson plans 

Tests 

. Questionnaires 

. Personal charts 

. Grade cards 

. Class schedules 

10. Class enrollments 

11. Distribution of grades 

12. Repair costs 


WnNansh 


CRON AnNAP WN 


VIII. Develop and improve materials of instruc- 
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IX. 
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tion: Requires survey of local industries 
to find the needs and interests of the local 
community. After the formulation of cur- 
riculum, improvement and revisions are 
necessary to keep instruction up to date 
with changing industrial processes and 
materials. 

Analysis of courses 

Formulation of curriculum 

1. Objectives 

2. Course of study 

3. Short unit courses 

4. Special classes 

Revision or modifications 

Standardize tests 

Evaluate results 

Suggest new methods 

Check new points 

Organization of material 

Filing methods 

Reorganization of courses 


Provide opportunity for teachers’ visitation: 
Opportunity for teachers to visit other 
schools and industrial plants. These are for 
the purpose of obtaining advice, help, and 
receiving expert advice on a given topic. 
Number required 

Suggest visit for 

1. Advice 

2. Help 

3. See expert at work 

Set suitable date 

Arrange for substitute 

Report on visit 


. Supervision of production work: This work 


must be supervised, or a school shop soon 
becomes a jobbing shop or repair shop and 
interferes with class instruction. Production 
work should be done only when it has in- 
structional value and fits into the course 0! 
study. 


Approve production work 

Job order 

Check material on hand 

Check jigs, fixtures — special tools 
Order material and tools if necessary 
Follow-up 

Inspection 

Delivery 

Filing of orders 

Cost records 


. Supervision of exhibits: By arranging ¢* 


hibits of work of the pupil, a director can 
(Continued on page 14A) 
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T No. 52% 10 oz. HAMMER. “Super-heat- 
treated” head. “Evertite’’ oil treated handle of 
selected straight grain hickory. Patented wedges. 
Five other sizes. 


2 No. 5Y%4 JUNIOR JACK. Well balanced, light- 
weight. Ideal size for Junior High School student. 
1114” long. 134” cutter. 


3 No. 151M SPOKE SHAVE. Malleable Iron - 
Practically unbreakable. Cutters of finest steel cor- 
rectly hardened, tempered and sharpened. 


4 No. R40 “EVERLASTING” CHISEL. No lost 
or battered handles. Rubber composition handle, 
Practically unbreakable, moulded about shank. 
Blade, shank and head one piece of finest steel. All 
sizes: 14” to 2”. 

5 No. 20 SCREW DRIVER. Standard blade. Blade, 
shank and head hot forged from one piece of steel. 
6 No. 118 BLOCK PLANE. All steel. Minimum 
number of parts. Lowest cutting angle. 

7 No. 626 HAND DRILL. New chuck with hair- 
pin type springs. Heavy crank, solid wheel, several 
other important features: 34” chuck capacity. Hand 
drill No. 617 has %4” chuck capacity. 


STANLEY TOOLS 
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8 No. 12 TRY SQUARE. Graduated in eighths 
of inches. Japanned finish handles. Blades have gun 
black finish and white figures. 


9 No. 919 BIT BRACE. Self centering chuck, all 
parts locked in place. Bronze bushed ball bearing 
head. Made with 8, 10, 12 and 14 inch sweep. 


10 No. 34445V BOXWOOD RULE. Improved 
vertical figures — easy to read in any position. One 
side graduated in eighths of inches — other side in 
sixteenths. Brass tips protect ends. 


11 No. 2246 MITRE BOX. Simplified design. 
Swivel and uprights one piece of malleable iron. 
Malleable iron saw guides with roller bearings. 


12 No. 80M SCRAPER. Practically unbreakable. 
Body and handles one piece of malleable iron. 


13 No. 340 STANLEY ELECTRIC SOLDERING 
IRON, 95 Watts. Quick Heating —even tempera- 
ture. Replaceable tips. Instant adjustment of handle 
for length. Hermetically sealed unit. Long life and 
dependability. Seven other sizes — wound for stand- 
ard voltages. 
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WOODWORKING & FARM SHOPS 


The most complete line offered by one 
manufacturer. 


ELECTRICAL SHOPS 


Hammers, Bit Braces, Bit Extension, Screw 
Drivers, etc. 


SHEET METAL SHOPS 


Hammers, Chisels, Punches, etc. 


AUTOMOBILE SHOPS 


Body and Fender Tools, Hammers, Chisels, 
Punches, Pliers, Files, Screw Drivers, etc. 


MACHINE SHOPS 


Hammers, Rules, Chisels, Punches, Levels, etc. 


FORGE SHOPS 


Anvil Tools, Tongs, Hammers, etc. 


WRITE FOR YOUR COPY with School Index 


nave | STANLEY J =a 











NEW BRITAIN 
CONNECTICUT 
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INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


Three drawings constitute “A Simple Punch and Die Project.” 
The first of the series appears here. Two others will follow 
in succeeding issues of this magazine. The project should 
prove interesting and instructive to your students. Your 
students are to draw the orthographic views.* 


In following the project, why not give the pupils the 
advantage of using Typhonite Eldorado Pencils? Their su- 
perior quality facilitates the work and encourages neatness 
and clarity—the drawing of detail in a manner to produce 
the clearest blueprints. It’s a lesson calling for the finest 


in this space, Dixon will 
present the Die Block and 
Die Shoe in this project. 
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Project for Young American Designers 



















Bri. © 
TOOL STEEL 


(*A free blueprint of the correct orthographic views 
of the Punch Holder and Punch will be sent without 
charge if you will write to the address below within 
30 days, asking for Blueprint No. 128-J3.) 








SCHOOL BUREAU, JOSEPH DIXON CRUCIBLE CO., sersey city, N. J. 





(Continued from page 140) 
create news. Not only will it reach those 
who attend the exhibit, but the local press 
will often carry descriptive accounts to a 
much wider field. 
Arrangement for exhibits 
Type of work to be exhibited 
Arrangement of exhibit 
Arrangement of transportation (to and from) 
Arrangement for safeguard 
Arrangement of pictures of exhibit 
Advertising for exhibit 
Public reaction 
I. Selection of text and reference material: 
There is no means that equal a good text- 
book for logical organization of instruc- 
tional material. Textbook and reference 
material possess many valuable pedagog- 
ical devices which should be utilized by 
the teacher and the student such as illus- 
trative material, pictures, diagrams, out- 
lines, tables, etc. 
A. Objective of course 
B. Contents of course 
C. Survey field for text material 
D. Survey industry for reference material 
E. State department for bulletins 
F 
G 
x 
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Federal department for bulletins 
Index of texts and reference materials 
II. Handling of numerous cash accounts: In 
vocational shop, numerous cash accounts 
are handled. These should be handled and 
records kept accurately with the least 
amount of time, and should be kept 
separate from other accounts. 
A. Cash from project 
B. Cash from broken and lost tools 
C. Profit from sale of tools 
D. Petty Cash 
BE. Records of accounts 


‘ 
me . . 


XIV. Cooperation between departments: Is gen- 
erally recognized in the business world as 
one of the most important efficiency fac- 
tors in reducing production costs and time. 
This statement will apply equally well in 
the case of vocational education. 

A. Difficulties in internal cooperation 

B. Secure internal cooperation 

C. Maintaining internal cooperation 

D. Rewards of internal cooperation 

E. Efficiency values of cooperation 


XV. Make bibliography of reference material: 
This should be on a standard form (see 
library card catalog, Readers Guide, etc.). 
It is important to record complete infor- 
mation for each reference, such as article, 
author, publisher, edition, date, and the 
like. 

A. Survey 
1. Check library catalog indexes 
2. Manufacturing publications and charts 
3. Publishers’ announcements of new books 
4. Check present text used 
5. Federal bulletins 
6. State bulletins 


List all desired material 
Print sheets or card 
Methods for additions 

. Filing system 


XVI. Grading standards: Grading of work is 
a distinct factor in efficient teaching. 
Evaluating work to some grading stand- 
ard can be used not only for final rec- 
ords, but can and should be used as a 
distinct teaching device. 

A. Uniform standard 

1. Quality of work 
2. Quantity of work 


BEoaw 


3. Effect 

4. Knowledge acquired 

5. Attitude 

6. Attendance 

Evaluating standard 
Economy of teachers’ time 
Frequent grading 

Access to grades 

Make grade permanent 
Grade card (students) 
Permanent grade card (for file) 


XVII. Special classes: Is the outgrowth of the 
fact that pupils leave our regular school 
for various reasons. They realize in later 
years that special training is required, 
and they seek same in special classes. 

A. Special classes 

. Cooperative classes 

. Part-time classes 

. Foremanship classes 

. Conference leader classes 

Trade — extension classes 

. Short unit courses 

. Service occupation classes 

. Distributive occupation class 

bs 

NYA 

. Rehabilitation 
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SPEED-UP 


Get copies of Idea 
Material. :. Forms... Outlines 


... Drawings ... Specifications 


IN MINUTES, NOT DAYS / 






@ We’ve GOT to work faster in this tremendously thing in minutes? The war industries have turned 
important business of manufacturing well-equipped —_ to Ditto; why not you? 
graduates! And here’s a big help: Let Ditto be your 

TRAIN HANDS, MINDS AT SAME TIME 


right hand! Let Ditto pack another day into each 
week! Beyond that, let students learn to use Ditto machines. 


Ditto instantly makes copies of anything written, | They’ll then be useful in any business. Send to us 
printed or drawn—in one to five colors at once, for samples of forms used daily in business. These 


all at the same quick turn of the handle. No forms open students’ eyes to the larger aspects 

type, stencil, ink or carbon needed! of business—accounting, credit, payroll, 

Why bother with slow, cumbersome sales, finance. Thus Ditto becomes not only 

methods? Why hold up instructions for pre- a job but inspiration for a career. Get these 

cious days when you can have copies of any- forms, write for new teaching-idea literature! 
INCORPORATED 


615 SOUTH OAKLEY BOULEVARD, CHICAGO, ILLINOIS 
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These maximum lists may be 
found helpful in checking inven- 
tories or preparing budgets. 

If possible, each shop should have 
access to a projector, so that stills, 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


Woodworking Equipment, Tools, and Supplies 


CHAIRS —teacher’s and tablet arm 
CORE OVEN —for patternmaking 
class 


DESK — teacher’s, 


with drawer 


compartments 


speed lathe, to take 24, 36, 48, 
60, or 72 in. between centers. 
Each to be complete with cup 
center, spur center, faceplate, 
rosette chuck, tool rests, and 
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b) Combination, band saw, cross- 
cut saw, ripsaw, and mortiser. 
Machine to be completely 
guarded y 

c) Cutoff, pedestal or swing type 


silent movies, or sound movies, may FURNACE — for melting soft center drift for head block to be fitted with 12-in. to 16- 

be used also in the student’s indus- metals (for patternmaking class) b) Patternmakers’, with end face- in. saw 

trial arts and vocational education GLUEPOT—1 qt. or 2 qt., electric, plate provision. Lathe to be d) Filing machine, direct motor 
gas, or steam heat of direct-motor-drive type, drive 


courses. 


BENCH 

a) Shop, with hardwood tops, 
13%4 in. or over in thickness, 
the top to project far enough 
to allow a rapid-acting or 
continuous-screw vise to be 
attached. 
It may be well to order a 1- 
in. birch or maple board wide 


GLUE WARMER OR COOKER — 


j- 


to 5-gal. capacity 


GRINDER 
a) Automatic knife, direct-motor- 


type. Size to suit largest knife 
used in school shop, complete 
with water pump, grinding 
wheel, and automatic stops 


b) Bench, hand or power 


equipped with variable-speed 
motor, faceplates and floor 
stand. (For patternmaking 


class) 
MORTISER 
a) Direct-motor-drive, or 


belt- 
driven, hollow-chisel mortiser, 
foot feed. Table to be of the 
tilting type with hold-down 
clamps and stop rod 


e) Jig, direct motor or belt driven 

f) Portable band saw, 14 to 20 
in. ball bearing, motor driven 

g) Saw bench, directly connected 
to motor, and to have both 
rip and crosscut saws. Rip 
and crosscut gauges also to be 
provided 

h) Universal saw bench, 14 to 16 
in., motor driven 


c) Bench, motor-in-head. Motor 
bearings to be completely 
housed, wheels to be equipped 
with safety flanges and care- 
fully guarded throughout. One 
fine-grit, and one coarse-grit 
wheel 

d) Revolving oilstone, pedestal 
type, with one fine and one 
coarse oilstone 

JOINTER 
a) 6-in. or 8-in. portable jointer. 


j) Variety saw bench, motor 
driven, tilting table, with uni- 
versal sliding table. The arbor 
is to be fitted for a dado head, 
and the table is to be slotted 
accordingly. The saw is to be 
equipped with ripping fence 
and miter cutoff gauges 

SHAPER 

a) Motor drive, single or double 

spindle. Table to be equipped 


b) Portable, vertical, hollow- 
chisel mortiser, bench type 
PLANER — 12, 18, 20, 24, or 30- 
in., motor or belt-driven, single- 
surface planer. Safety-head cyl- 
inder, three-knife type, fitted with 
good-grade steel knives. Knife- 
setting and jointing device com- 
plete with bar should be mounted 
on machine if possible 
SANDER 


enough to cover the working 
face of the bench at the time 
of btying the benches. This 
board can then be fastened to 
the top proper with screws 
and may be conveniently re- 
placed when worn. The bench- 
es should be made of thor- 
oughly _ kiln-dried lumber 
throughout. They may be 
either plain or of 6-drawer 


type a) Belt, direct motor drive with removable center plate 
b) Glue Table to be fitted for rabbet- b) Disk, motor or belt driven b) Portable shaper or jouer with 
c) Stain, with metal-covered top ting. Safety-cylinder type, c) Oscillating spindle, motor a suitable selection of cutters 
d) Teacher’s demonstration equipped with safety guard driven TENONER — single end, with cop- 
BLACKBOARD — permanent or b) 12, 16, or 18 in. direct motor d) Portable, hand-plane type, ing heads and cutoff saw 
portable drive, ball bearing. Cyl- direct motor drive VISES — rapid-acting or solid-nut 
BOOKCASE inder to be of safety-head e) Vertical spindle and disk type Se bench __ vises, 
BULLETIN BOARD type. Table to be fitted for sander 
CABINETS — wood or metal for rabbetting. Jointer to be Saws woop TRIMMERS — complete 


equipped with safety guard 
LATHES 
a) 6-in. to 16-in. motor-in-head, 
motor-in-base, or belt-driven 


with all gauges and taper pins. 
Base of trimmer to be slotted and 
laid out for degree settings (for 
patternmaking class) 


a) Band saw, 20 to 36 in., motor 
drive. Upper and lower wheels 
to be completely guarded. 
Table to tilt to 45 deg. 


filing class records, instruction 
sheets, drawings, finishing ma- 
terials, hardware, small tools, sup- 
plies, etc. 


Woodworking—Small Tools 


f) oo flowing, 2 in. and 2%4 a) Wood, 24 in. 
b) Machinists’, 12 in. 


MALLETS — hickory, 3 by 5 in. 


d) Star, for concrete, Y% in. and 


4 in 
FILES 


AWLS — brad, assorted sizes 
BEVELS 


a) Protractor g) Varnish, flat, % in, % in., 


b) Sliding T, 8 in. and 1 in. a) Auger bit, assorted, 6 in. head 
BITS BURNISHERS — oval or round b) Cabinet, 8 in. and 10 in. NAIL SETS—1/16 in. and 3/32 
a) Auger, 3/16 in. to 1 in. inclu- CAN OPENER c) Card and brush in. points 
sive, by 16ths CARVING TOOLS d) Flat, wood, 10 in. OILERS — bench, 1/3 pt., coppered, 
b) Auger, 3/16 in. to % in. in- a) Sets containing 6 tools e) Mill, bastard cut, 12 in. best grade 
clusive, by 16ths b) Sets containing 12 tools f) Round, bastard cut, 12 in. OILSTONES 
c) Braces, ratchet type, 8-, 10-, CHISELS g) Taper, slim, 5% in. and 7 in. a) 1 by 2 by 8 in. in iron box 
12-, or 14-in. sweep a) Cold, machinists’, 3 in. and FIRST-AID CABINET AND SUP- b) Gouge slip, medium, 4, by 
d) Countersink, for wood, rose Y% in. PLIES 2% by % by 5/16 in. 
pattern, %4 in. and % in. b) Mortising chisel and bits, 4 GAUGES c) Gouge slip, fine, 3 by 2 by } 8 
e) Dowel, square shank, % in., in. to % in. by 16ths a) Bit, adjustable by % in. 
5/16 in., % in., % in., % in c) Socket firmer, bevel edge, \% b) Jointer PINCERS — 6 in. -eor' 
f) Expansive, 7% in. to 1%4 in. in., %4 in., ¥ in., % in., 1 in., c) Marking, metal or hardwood PINCH DOGS— %, 1, and 1% 
g) Expansive, % in. to 3 in. and 1¥4 in. d) Mortise, metal or hardwood PLANES 
h) Forstner, square shank, % in. d) Socket firmer, plain edge, %4 e) Panel a) Block, adjustable, 6 in. long, 
to % in. inclusive, by 16ths in., % in., and 1 in. GLASS CUTTER 1%-in. cutter 
j) Screw driver, square shank, %4 e) Tanged firmer, bevel edge, %, GOUGES b) Circular 


c) Combination, adjustable 
d) Core box 

e) Duplex, fillister and rabbet 
f) Fore, % in., 2%-in. cutter 
g) Irons, double 

h) Jack, 14 in., 2-in. cutter 


a) Tanged firmer, outside ground, 
handled, iy, 4%, %, %, and 1 


in. 
b) Tanged firmer, inside ground, 
me iy, 4, %, H%, and 1 


fa Ys, Y, 1, and 1% in 
CLAM 
a) te 24, 36, 48, and 60 in. 
b) Hand-screw, a, 3, 6, 7; 3. 2B, 
12, and 14 in. 
c) Malleable-iron C, 4, 6, and 8 


in., 5/16 in., % in. 

Twist drill for wood, square 

shank, 1/16 in. to % in. in- 

clusive, by 16ths 

1) Twist drill, straight shank, 
1/16 in. to % in., inclusive, 


k 


~~ 


by 32nds in. c) | A 4, %, and 1 in j) Jointer, 24 in. 
BLOWTORCH DIVIDERS — wing, 6 in. and 10in. HAMMERS —claw, bell, a 10, k) Round, wood, 134 in. 
BROOMS DOWEL PLATE —6 in. long 12, 13, and 16-o0z. 1) Router . 
BRUSHES DOWELING JIGS — with bushings HATCHET — bench, 4-in. cut m) Smooth, 9 in., 134 in. or 2-in. 
a) Bench duster, 10 in. DRAWKNIVES — 7 in. JARS — earthenware, 1-qt. capac- cutter 
b) Floor DRILL ity PLIERS 
c) Glue, round, 1% in. and % a) Automatic hand, with 8 drill KNIVES a) Roundnose, 5 in. 
i points a) Jointer, to fit power machine b) Side-cutting, 6 in. 


PUTTY KNIVES 
RASPS —half round, wood, 10 in. 
(Continued on page 20A) 


b) Chuck, 0 to % in. 
c) Hand, 0 to % in., for round- 
shank drills 


b) Planer, to fit power machine 
c) Sloyd, 3-in. blade 
LEVELS 


in. 
d) Glue, round, 1% in. 
e) Marking, camel’s hair, No. 1 
and No. 2 
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A Good Source for | 
Project Material 





























Issued 6 Times During 
Each School Year 


For many years, craftsmen and industrial educa- 
tion instructors have found the pages of this spark- 
ling magazine, the Deltagram, a splendid source for 
new, different and novel projects. Each issue carries 
a wide range of things to be made in the shop— 
running from unique novelties and one-session items 
to more elaborate and advanced projects, each one 
shop-tested by a practical shop man. Special emphasis 
is placed on fresh, up-to-the-minute ideas. Adequate 
working drawings and photographs feature each 
page. In addition, each issue contains useful shop 
-hints and shop kinks, particularly in connection with 
the most effective operation and maintenance of the 
newest motor-driven tools. Subscription rates only 50 
cents a year. 


Subscribe TODAY! 


Just fill out and 
mail the coupon on 
the opposite page and 
your name _ will 
placed on the mailing 
list to receive the 
Deltagram regularly. 
You will find it the 
biggest 50 cents’ 
worth you ever re- 
ceived. 
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SEND NOW FOR THIS 


CATALOG OF 


SKILSAW 
TOOLS! 


Your use this big, new 
Special Defense catalog con- 
stantly in training men for 
war-quickened industry. It 
contains on-the-job photos in 
Defense plants, explains spe- 
cific applications, describes 
the complete line of SKILSAW 
TOOLS, famous for years and 
preferred in industry every- 
where! 


Included in this complete cat- 
alog are many new SKILSAW 
TOOLS especially developed 
for war production. Because 
these tools are already in use 
in leading aircraft, tank, and 
armament plants, you should 
know about them now. 
For your FREE copy of 
this important book, 
send the coupon TODAY! 











SKILSAW—9 Models 
Preferred for fastest sawii 
of every kind in wood, meta 

or compositions. 





Drilis—22 Models 
Lighter, more rful. A size 
for every drilling job in war 
construction and production. 


g»>> 


Disc Sanders—6 Model 
s 
Sand, grind, file, polish on all 
curved or flat surfaces, 
















on Sanders—4 Models 

Fa Perfectly balanced for 

Ss wood eon flat surfaces 
\ a 

shions. we 













FOR 
BETTER 

TRAINING 
..- TEACH WITH 
THE TOOLS THAT 
INDUSTRY 
PREFERS! 






SKILSAW, INC. 

5035-A Elston Ave., Chicago, Ill. 
Please send immediately the new SKILSAW Special Defense CATA- 
LOG, without charge to: 


Name. 





School 
Address. 








pect tes------- 
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INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


(Continued from page 16A) 


RULES 
a) Board 
b) 1 ft. or 2 ft. graduated by 8ths 
and 16ths 
c) Shrink, % in., 3/16 in. 
SAWS 
a) Back, 12 in., 14 point 
b) Band, to fit power machine 
c) Compass, 10 in. 
d) Coping, frames 
e) Coping, blades 
f) Crosscut, 9 tooth, 22 in. long 
g) Crosscut, circular for power 
machine 
h) Dado, % in. to 1 1/16 in. to 
fit power-saw arbor 
j) Hack, frames, 10 in. or adjust- 
able 
k) Hack, blades, 10 in. 
l) Keyhole, 10 in., 10 point 
m) Rip, 7 point, 22 in. long 
n) Rip, circular for power ma- 
chine 
o) Set, 10 points per inch and 
finer 
p) Set, 10 points per inch and 
coarser 
q) Turning frame, 14 in. 
r) Turning blades, 3/16 by 12 in., 
10 tooth 
s) Miter box, 24 by 4 in. saw, 7- 
in. capacity at miter 
SCRAPERS 
a) Cabinet 
b) Glue, triangular 
c) Veneer, blade, 234 in. long, 
handle 11 in. long 
SCREW DRIVERS 
a) Cabinetmakers’, 4, 6, and 8 
in. 
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b) Quick return, spiral ratchet 
SHOOT BOARD —and plane 
SNIPS —tinners’, forged steel, 21/- 

in. cut 
SPOKESHAVES — _ adjustable, 

raised handle, 10 in. long 
SQUARES 

a) Combination, 12 in. 

b) Try-, iron handle, 8 in. 

c) Framing, 2 ft. 

STEEL FIGURES —hand cut, '% 


in. 
TAPELINE — 50 ft., steel 
TRAMMEL POINTS — adjustable 
metal frame, steel points 
TURNING TOOLS 
a) Calipers, 6 in. inside and out- 
side 
b) Calipers, 12 in. inside and out- 
side 
c) Parting tools, % in. 
d) Round point, % in., % in., 4 


in. 
e) Spear point, %4 in., % in., %4 


— 


in. 
f) Square point, % in., % in., 4% 


in. 
g) Turning chisels, 1% in., % in., 


4 in. 
h) Turning gouges, % in., Y% in., 
4 in. 
j) Turning skews, L.H., % in., 
% in., % in. 
k) Turning skews, R.H., % in., 
Y in. 
VISE —3-in. jaw, anvil face 
WRENCHES 
a) Adjustable, 8, 10, and 12 in. 
b) Headless setscrew 
c) Pipe, 10 in. and 12 in. 
d) S type or open-end type to fit 
\%-in. to 1-in. N.C. nuts 


Woodworking— 
Materials and Supplies 


ALCOHOL 

BENZINE 

BRADS — % in., % in., and % in. 
No. 20; % in. and ’% in. No. 19; 
1 in. No. 18; 1% in. and 1% in. 
No. 16; 1% in. No. 15; 2 in. and 
2% in. No. 14 


| CARBON PAPER — black 


COLORS — dry: burnt sienna, 
burnt umber, cobalt blue, chrome 
yellow, drop black, lamp black, 
Prussian blue, raw umber, Van- 
dyke brown, and vermilion 


COLORS — ground, in oil or japan: 


burnt sienna, burnt umber, cobalt 
blue, chrome yellow, drop black, 
lampblack, Prussian blue, raw 
umber, rose lake, Vandyke brown, 
and vermilion 
DECALCOMANIA TRANSFERS 
DOWEL PINS AND PLATES 


| DOWELS: hardwood, 3-ft. lengths, 


% in., 5/16 in., 3% in., % in., % 


in. 
ENAMEL 
a) Selected colors 
b) Undercoater 


| FILLERS — paste: natural, golden 


oak, dark oak, and mahogany 
FILLETS — leather, 1% in. and 4% 


in. 
| GLUE 


a) Casein, hide, best grade cab- 
inet 
b) Liquid 


| HARDWARE: Brackets, buttons, 


butts, casters, catches, chain, 
chest corners, chest trimmings, 
corner braces, corner irons, corner 
plates, desk fittings, door fittings, 
escutcheons, fasteners, handles, 
hangers, hinges, hasps, holders, 


hooks, knobs, latches, lamp fit- 
ings, lid supports, locks, pulls, 
smoking-stand outfits, springs, 
stops, supports 
HOOKS 
a) And eyes 
b) Cup 
c) Screw and 
d) Square screw 
LACQUER — black, clear, cobalt 
blue, ivory, medium green, red, 
thinner, white, and yellow 
LUMBER — Ash, balsa, bass, birch, 
cherry, cypress, locust, mahogony, 
maple, oak, poplar, red cedar, red 
gum, redwood, sap gum, yellow 
pine, walnut, white pine 
In ordering pine, mill run, kiln 
dried will be found suitable for 
carpentry, while short, select, kiln 
dried, 4 in. and wider or No. 1 
shop common, kiln dried will be 
required for cabinetmaking and 
patternmaking 
Hardwood, for furniture, should 
be specified first and second grade, 
kiln dried, standard widths and 
lengths, or short lengths 
MOLDINGS 
NAILS 
a) Common, 6d, 8d, and 10d — 
b) Flathead, %4 in. No. 20, 34 I. 
No. 19, 1 in. No. 18, 14 m. 
and 1% in. No. 16, and 2 i. 
No. 14 
c) Finishing, 4d, 6d, and 8d 


a) Linseed, boiled 
b) Linseed, raw 
c) Machine 
d) Rubbing 
(Continued on page 22A) 
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the village blacksmith in some remote hamlet 
might have pounded out a warning on his anvil. 


wa 





No. 180-24-DS Open Frame Shop Bench. 8’ long, 
24” wide, 32” high. 24%,” Edge Grain Maple Top. 





No. 100-24-DS Open Frame Shop Bench. 5’ long, 
24” wide, 36” high. 24%” Edge Grain Maple Top. 

Today, Educators in small towns, as well as 
large metropolitan centers, are stressing differ- 
ent kinds of warnings. They know personnel 
must be trained to keep our men in the Army 
and Navy afield and afloat. Shipyards, ord- 
nance plants, and materiel production centers 
all demand trained engineers and craftsmen. 
It is up to the Educators of America to make 











their warnings sufficiently eee : 
ehees No. 700-27-A Shop Bench wit Supboar nit. 6 
concrete. Facilities adequate 4 i. long. 27" wide 36” high. 2%” Edge Grain 
enough to provide a con- NS a Maple Top. 
No. 252-27-H Shop Bench with Drawer and Cup- re > . 
board Unit. 6’ long, 27” wide, 32” high. 214” stant and ever increasing 
Edge Grain Maple Top. supply of trained men for 


~ 
industry must be provided. / \ 

Sheldon herewith presents a line of training 
accessories that have already marched to war 
via Army and Navy training centers, civil voca- 
tional schoots and shops, industrial defense 

\ a Fal plants, and ma- 
— terials-testing re- 
search and con- 
trol laboratories 
all over the land. 








Write today for the Sheldon Catalog of Shop No. N-344 Welding ee 4 36%” long, 36%” wide, 


No. P-611 Drafting Table. 42” long, 32” wide, 38” 1 
high. Softwood top. : Benches and Drafting Tables. 33%” high. (Fire Brick in Top not include.) 








No. N-60 Sheet Metal Bench. 8’ long, 40” wide, 32” high. 
Edge Grain Maple Top. 2%,” Edge Grain Maple Top. 


j 
No. N-57 Electrical Bench. 8’ long, 40” wide, 32” high. 2%” 





E.H.SHELDON & COMPANY 


MUSKEGON 723 NIMS STREET MICHIGAN 
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in FOR EVERY 
SCHOOL SHOP 


but in school shops as well. 


tion and above all, 
Chisels and Punches are economical. 





i 


No. 223 | 
| 
| 


| No. 263 


No. 2866 





No. 284 


Hargrave Chisels and 
Punches cut faster, last 
longer. Trip hammer forged, 
individually tested. Large 
selection of styles and sizes 
available. 











Hargrave Clamps are de- 
signed and built to give 
utmost satisfaction for 
many, many years. 





All sizes and 
styles for every 
type and kind 
of work avail- 
able. 


Write for catalog 
illustrating the 
complete line and 
prices. 








Waverly and Main Aves. 
Cincinnati, Ohio 


The Hargrave line of Clamps, Chisels and 
Punches are INDIVIDUALLY TESTED to 
insure the efficient and lasting service 
which they will give not only to industry 


Made of the finest quality materials under 
expert workmanship, they will give satisfac- 
Hargrave Clamps, 


THE CINCINNATI TOOL CO. 


H 
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(Continued from page 20A) 
OVERLAY CARVINGS 
PANEL OR PLYWOOD —3 ply, 
5 ply, and 7 ply 
PATTERN LETTERS 
PINS — escutcheon 
PUMICE STONE — No. 0 
RAPPING PLATES 
ROTTENSTONE 
SANDPAPER — Garnet 
paper, 3/0, 2/0, 0, 4%, 1 
Garnet finishing paper, 6/0, 4/0 
Garnet paper can also be obtained 
in rolls of 50 yd. in widths 4 in. 
up to 48 in. Narrower widths on 
special order 
SCREW EYES 
SCREWS 
a) Flathead, brass, No. 3 by % 
in., No. 4 by % in., No. 5 by 
% in., No. 5 by % in., No. 6 
by % in., No. 7 by % in, 
No. 8 by 1 in., No. 10 by 1% 
in., No. 10 by 1% in., No. 12 
by 1% in., No. 12 by 1% in., 
No. 10 by 2 in. 
b) Flathead, bright, No. 3 by % 
in., No. 4 by % in., No. 6 by 
% in., No. 7 by 7% in., No. 8 
by 1 in., No. 10 by 1 in., No. 
8 by 1% in., No. 10 by 1% 
in., No. 14 by 1% in., No. 10 
by 1% in., No. 12 by 1% in., 
No. 10 by 1% in., No. 12 by 
1% in., No. 10 by 2 in., No. 


cabinet 
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12 by 2 in., No. 14 by 2 in, 
No. 12 by 2% in., No. 14 by 
2% in., No. 14 by 2% in. © 

c) Oval head, brass, No. 5 by % 
in., No. 6 by 3% in., No. 7 by 
% in., No. 8 by 1 in., and 
No. 10 by 1% in. 

d) Roundhead, blued, No. 3 by 
% in., No. 3 by % in., No. 5 
by 3% in. No. 6 by 3% in, 
No. 7 by % in., No. 8 by 1 
in., No. 10 by 1% in., No. 10 
by 1% in., No. 12 by 1% in. 

e) Roundhead, brass, No. 3 by 
¥% in., No. 4 by % in., No. 4 
by % in., No. 5 by 3% in. 

SHELLAC 

a) Orange, cut 4 Ib. to the gal. 

b) Sticks, assorted colors 

c) White, cut 4 Ib. to the gal. 

Note: Shellac should be kept in 
glass or earthenware containers 
STAINS — oil, spirit or water. 

Fumed oak, dark oak, golden oak, 

light oak, mahogany, and walnut 

=" WOOL —No. 0 and No. 

2/0 

TURPENTINE 

TWINE 

VARNISH — coach, fiat, 
spar, and rubbing 

WASTE — cotton, white 

WAX — bees and finishing 

WHITE LEAD 


remover, 








Duties of the Director 


(Continued from page 140) 


Smith, H. J. Industrial Education 
(New York: Century Vocational 
Ser., Century, 1927). 

Struck, F. T., Methods and Teach- 
ing Problem in Vocational Edu- 
cation (New York: Wiley, 1929). 

Land, S. Louis, “Duties, Qualifica- 
tions, and Responsibilities of 
Director of Vocational Educa- 


tion,” Industrial Arts Magazine, 
October and December, 1925, and 
February, 1926. 

Vocational Education Bulletin No. 1, 
U. S. Department of Interior, 
Washington, D. C. 

Vocational Education Bulletin No. 
15, U. S. Department of Interior, 
Washington, D. C 





Graphics-Arts Progress 
R. RANDOLPH KARCH* 


Now is the time to promote 
the employment of young men 
and women studying graphic-arts 
subjects. Many young men are 
leaving the graphic-arts industries 
either because they are drafted, 
or are entering the defense indus- 
tries to make more money, or 
in the hope that as such they 
will be deferred by the selective 
service boards. 

The graphic-arts industries are 
not much busier than before our 
active participation in helping 
the Allies, but they do need 
workers vitally. The condition will 
become worse, not better. 

Now is the time to build upon 
better trade relations, and induce 
printers and lithographers to think 
of the local trade school or voca- 
tional high school when they need 








*Pr‘ncipal, Printing High School, Cin- 
cinnati, Ohio. 


workers. Now is the time to build 
these ties, in the hope that the 
school will be remembered when 
conditions return to normal. 

It is not meant that the schools 
should be stripped of students, as 
many schools are already feeling 
the pinch of small classes. It is 
meant that the cooperative plan 
be built up, to condition the 
thinking of local industries in 
regard to the worth of the school. 

One graphic-arts school at the 
present writing has 92 co-op stu- 
dents out of a total enrollment of 
136. This means that the school 
has set a new high in giving the 
printers what they want, and 
when they want it. This service 
will be greatly appreciated, and 
will carry over to the lean years 
which may follow with reference 
to employment. 

(Continued on page 24A) 
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ome of the Many Carter Corner on a Straight Base 


00 DIFFERENT CUTS 


With Only $6.00 Worth of 
Carter Bits and Cutters 


You don’t need an expensive supply of Bits and 
Cutters to turn out work with the originality and 
style of expert craftsmen. Your students can cut an 
endless variety of new contours, patterns, and orna- 
ments by using relatively few Carter Bits and Cut- 
ters in various combinations. 

For example, 3 basic cutters will make some 500 
distinctive cuts, when mounted in the Carter Tilting 
Spindle Shaper in different ways. At a surprisingly 
low cost, you can add the “something new”’ that will 
dress up any project. 

Every Carter Bit and Cutter has been designed so 
that you can sharpen it on the flat surface without 
changing the contour. With their solid construc- 
tion they can be run faster without vibration. 

Carter offers an exceptionally wide variety of Bits 
and Cutters from stock . . . straight, pilot and spiral 
bits, and hundreds of contours in cutters. Special 
shapes can be made to order. Cutters tipped with 
Tungsten Carbide for extra long service between 
grinds can also be furnished. 

Write for a folder describing Carter Bits and 
Cutters, and select the ones that will “pep up” your 
class work. R. L. Carter Division, The Stanley 
Works, 112 Elm Street, New Britain, Connecticut. 






























































CONTINUOUS SCREW AND 
QUICK ACTION VISE 
Designed and built to withstand the 
most severe service. The extra heavy 
Cold Rolled Screw and Solid Bronze 

Nut will last a lifetime. 








120 N. JEFFERSON ST. 
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VISES 


ORGAN) will save you mon 





ce 


ey 





Morgan Vises represent more than a quarter of a century of experi- 
ence in manufacturing vises. Made of quality materials and exacting 
workmanship, these vises are ready and able to give the utmost in 











Morgan semi-steel vises give you more years of unbroken, satisfactory 
service. That is why thousands of school shops throughout the country 
are using Morgan vises as standard industrial-arts equipment. That 
is why, too, their shops are more economical and more efficient. 


industry and school shops for wartime service. 


CHICAGO, ILL. 


MACHINIST VISE 
Unsurpassed for strength and 
durability. Supplied with sta- 
tionary or swivel base and in 
various sizes. 











BUILT for Lifetime Wear 














(Continued from page 22A) 

This can be done by mail, and using the 
facilities of the machinery of the print shop 
to convey the message to the local industry. 
The returns on such a promotional campaign 
will be good. One instance of this type of 
promotion is the 10 per cent return of Cin- 
cinnati’s Printing High School mailing: on the 
day that 400 letters had been sent out, 40 
co-ops were employed. None was employed 
prior to that time. In some states, under the 
co-op plan, boys may work beginning at the 
age of 14. All government regulations apply 
co-op students except unemployment compen- 
sation, at least in one state, and probably in 
many others. Although minimum-wage scales 
do not usually apply to co-ops, as they are 
considered students-in-training, the pay runs 
from 30 to 50 cents per hour to start. This 
means that young men can feel the jingle of 
their own money in their pockets, and reap the 
benefits of practical shop experience and get 
a high schoo! education at the same time. 

The school placement officer or principal or 
even the individual teacher is in the driver’s 
seat. Why not take advantage of it? 

Schools, as well as industry, will have to 
get along on less paper this year. There will 
be but 21% million tons of paper to satisfy 
the demands of 25% million tons. It, there- 
fore, behooves the printing departments of 
the many schools to conserve paper, and 
waste not, as we know that we shall want. 
Look over your paper requirements carefully; 
examine each job of production, and find 
where saving can be applied. It is said that 


from 10 to 20 per cent of paper is wasted 
by industry. This probably is true, and per- 
haps more in schools. If you do not think 
so, examine your wastebaskets! Paper used on 
one side and thrown away; forms too large 
for the need, margins too big, odd sizes that 
do not even fit standard files. Those who or- 
der printing should look into standard sizes, 
and examine forms in stock to see if they 
can be made smaller, made to suit standard 
sizes, and if they can be printed on lighter 
stock. In many cases forms can be reduced 
from 8% by 11 to 5% by 8% in., and 16- 
pound bond can be used in place of 20- or 
24-pound bond. You need make no revisions 
on colors, provided that you have standard 
colors. But—-as many as 1150 items of 
color, weight, and size will be dropped from 


the present 1271! Likewise colored ink will 
be drastically reduced —on yellow alone we 
have at present 85 hues and kinds. This will 
be reduced to three! Digging into the middle 
of a can of ink will have to be stopped, as 
it is a terrific waste even when war clouds 
do not threaten. Frequent wash-ups should 
be eliminated. 

An interesting lesson may be conducted on 
where our graphic-arts metals are found: 
lead, tin, antimony, copper, and zinc. It can 
be pointed out just how the Far Eastern con- 
dition may affect printers and lithographers 
It is assumed that we shall have sufficient of 
these metals to carry us through— but we 
are not sure. Look carefully to your waste 
in type — you may have a hard time getting 
more! 


The Pupil-Personnel 
Shop Organization G.H.SILVIUS* 


The idea of using student help to facilitate 
the operation of a school shop or laboratory 
is not a new one. The practice of using stu- 
dents to help check tools, cut and store stock, 
clean and paint the benches and machines, has 
been used by most shop teachers. A formal 
schedule to bring students into an orderly 





*Public Schools, Detroit, Mich. 


directed program has been called a pupil-per- 
sonnel organization. 

The experiences of teachers have shown 
that the student-personnel organization func- 
tions equally well on all grade levels in the in- 
dustrial-arts subjects. A careful study of suc- 
cessful plans for developing and using such 
an organization has shown that certain prac- 
tices are more or less basic. 
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BE SURE YOUR STUDENTS ARE TRAINED 
WITH THE SAME EQUIPMENT THEY WILL 
USE WHEN THEY GO INTO INDUSTRY 





Spray-Painting Equipment for Sheet Metal, Woodworking, 
Ceramics, Electrical, Radio, Automobile and Aero- 


nautics Shops. 


Small Spray Units for Poster, Art and Crafts work. 
Offset Prevention Equipment for the Print Shop. 
Automotive Service Equipment for cleaning, washing, dust- 


ing, and lubrication. 


Exhaust Systems for removing dust, steam, oil mist, 
exhaust fumes, spray vapors from all shops. 


Air Compressing Equipment for all uses. 







paints and solvents. 


Write for your copy of “The 
ABC of Spray Painting”— FREE 





DE VILBISS <2 


Hose and Connections for conveying air, gases, water, 


THE DEVILBISS COMPANY + TOLEDO, OHIO 
Canadian Plant: WINDSOR, ONTARIO 






Spray-Painting 
Equipment 





Air Dusting 
Guns 






Exhaust Fans 


Air Compressing Outfits 


Aan 


Touch-Up 


Portable Spray-Painting 
Outfits 








Hose for all uses 











Hose 
Connections 
























Gun 












(Continued from page 24A) 
A Shop Organization at Work 

A visitor in a typical school shop operating 
with a student-personnel organization would 
be conscious of an orderly businesslike atti- 
tude on the part of the students. If the visitor 
was in the shop while the students were com- 
ing in, he would notice that one of them 
would immediately get the keys and start 
opening the lockers, while the other students 
would remove their outer garments and put 
on their aprons. He would also notice that 
some of the students would don aprons on 
which names were placed, such as superin- 
tendent, toolman, and foreman. In a short 
time most of the students would be at their 
work stations, the workbooks would be 





The superintendent conducts the program 


opened, and the projects on which they were 
to work would be placed on their benches. 
Some of the students would be getting their 
tools from the student officer stationed in the 
toolroom. While the students are entering, 
the teacher stands near the entrance of the 
shop. After the bell has been rung, indicating 
the beginning of the class period, the student 
superintendent calls the class to order. He 
asks the record clerk to check the attendance 
and to read the names of those who are 
absent. This all proceeds quickly and quietly 
because the class cooperates. Then the super- 
intendent calls upon the safety engineer to 
conduct the safety inspection. The safety en- 
gineer moves about the shop looking for any 
student who has neglected to remove his outer 
garments, put on his shop apron, or who has 
failed to tuck in his tie and roll his sleeves 
above the elbows. After this brief inspection 
he reports, “All boys have passed the safety 
inspection.” 

The toolman is then asked to report the 
missing tools. After his report of “No tools 
missing,” the superintendent then calls upon 
the teacher who until this time has been ob- 
serving the class. The teacher uses about five 
minutes to demonstrate a tool operation. 

The superintendent again takes charge of 
the class after the demonstration and asks the 
record clerk to read the names of students 
who may have brought excuses for previous 
absences.. This, too, is all done quickly. The 
superintendent then sets the class to work. 
Usually all of the students are at work nine 


minutes after the tardy bell is rung. 

During the work period the teacher moves 
about the shop helping students that are hav- 
ing difficulty with their manipulative work, 
marking jobs, and performing other teaching 
duties. The foremen help students with their 
problems and inspect their work. One of the 
officers with the word “Serviceman” on his 
apron, takes care of such duties as washing 
the blackboard and cleaning the sink. 

A few minutes before the end of the period 
the superintendent rings a bell announcing the 
cleanup period. Each student then cleans his 
workbench and returns the tools he has used. 


(Continued on next page) 





The record clerk checks out the books 
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Here's the lowest priced 
Precision grinder on the 
market .. . the Dumore 
“Tom Thumb.” Has 1/14 
h.p. AC-DC motor, with 
speeds 10,000 to 22,500 
R.P.M. Handles wheel di- 
ameters Vg” to 2”. Does 





Every day precision grinding gains new importance 
in industry. With this growth comes the demand for 
highly specialized operators. Industrial schools can 
use Dumore Grinders to train men in their shop to 
be ready to meet grinding problems they’ll face 
when they get into the “battle of production.” 
Dumore Grinders can be mounted ona lathe, planer, 
shaper, milling machine or other machine tool, 
offering wide-range experience to the student. 
More than a quarter-century of precision grinding 
research is behind each Dumore tool. Call your 
nearest Dumore distributor today. His help in solv- 
ing your training equipment problems can be 
obtained without obligation. 
Write for our booklet, “The Care and 
Operation of Portable Precision Grinders.” 


internal or external work. 





THE DUMORE CO., Dept. 232-C, 


Racine, Wis. 


| DY a Ao © F771} 





(Continued from previous page) 

In a short time all of the students have put 
away their workbooks, aprons, unfinished 
projects, and tools. They then return quietly 
to their work stations and remain standing 
there. The superintendent then calls the class 
to order. He again asks the record clerk to 
read the names of those marked absent, and 
O.K.’s the attendance report. The toolman 
reports that all tools have been returned, 
after which the superintendent announces the 
marks which he has given to the various 
officers. In the minute or so left, the super- 
intendent leads a discussion on possible im- 
provement of the officers’ duties and shop 
conditions. The superintendent then dismisses 
the class after the passing bell has rung. 


Establishing a Student-Personnel 
Organization 

In establishing a student-personnel organi- 
zation the teacher must decide if the officers 
are going to devote their full time to their 
work for a designated period, or if they are 
going to work part time as officers while they 
are doing manipulative work. In industrial- 
arts classes that are composed of more than 
40 students, and that meet every day, the 
plan of having a few officers devote full time 
to their work for one week has worked suc- 
cessfully. In classes that are smaller in num- 
ber, the plan of part-time assignments works 
very well. Several shops have been organized 
with a superintendent devoting all of his time 
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The safety engineer keeps the safety 
bulletins up-to-date 


to his work and the other officers working on 
part-time assignments. 

The names used in the personnel organiza- 
tion should conform with those used in in- 
dustrial shops. The student that is in charge 
of the organization and the other officers, 
should be called the superintendent. The title, 
“foreman,” should only be used to designate 
an officer in charge of a group of workers. To 
be consistent a boy in charge of the toolcrib 
should be called a tool boy, crib boy, or 
better, toolman, but not tool foreman. In the 
general-shop organization we often find a 
wood foreman, in charge of the workers in 
the woodworking area, a metal foreman 
directing the work of the students in metal- 
work, and a foreman for each of the other 
departments. 

A foreman in a well-organized shop will be 
kept busy if he is being of service to twelve 
students. It is often desirable to have a fore- 
man take charge of two or more departments 
so that he will have sufficient students. It 
hardly seems that any teacher would care to 
maintain a_ student-personnel organization 
without a safety engineer. Many teachers 
have found several duties for a record clerk. 
Such duties as washing the sink, and dusting 
the models can be assigned to a serviceman. 

(Continued on page 30A) 


The toolman accepts the responsibility 
willingly 
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Siding. Removable Holder 
with “Drop Back” Feature 


Correc 





Rods Adjustable and 
Replacegble to Maintain 
Accuracy 









Stop Screws to Align Plane 
tron or Chisel in Holder 












































ety 
Micro Screw Adjustment 
for Accurate Tool Grinding 
ng on 
iniza- PLANE IRON AND CHISEL 
n in- GRINDING FIXTURE 
harge Standard equipment with the No. 677 
cers, Grinder, keeps edge tools accurately 
title, beveled. Takes plane irons up to 
mate 25%” wide and chisels of any size. 
Micro screw feed adjustment. 
;. To 
Icrib - 
, or 
. the 
da 
s in 
man 
etal- 
ther 
1 be 
elve 
ore- 
ents 
It No. 677 EDGE TOOL GRINDER \ alk 
| STANLEY x 
> to 7 ? : : 
Aves Every wood working shop needs this “ELUD-LITE” EYE SHIELD 
improved, full ball bearing Bench Grinder. ; : , 
asad b 7 : rt Effective eye-protection combined 
ork, Powered by a 14 H.P. induction motor, with better vision. Two light bulbs 
‘ing fully enclosed, it operates at the correct with reflectors Soodlight wee gg 
—_— . help prevent injuries. Adjustable up 
sai - od for edge soot grinding. Equip ped and down, and tilts to suit operator’s 
with “Flud-Lite” Eye Shields, one Adjust- position. Cannot be moved to non- 
able Tool Rest, and the Plane Iron and guarding position without disman- 
as ‘ tling. Standard equipment on No. 
Chisel Grinding Fixture. 677 Grinder. Can be attached to all 





similar bench or belt-driven grinders, 





a er BE SURE YOU HAVE THESE STANLEY CATALOGS 


Fast — 18,000 R.P.M. — assuring a smooth finish 
that makes sanding practically unnecessary. 
For Shaping, Inlay Work, Routing, Templet 
Work, Veining, Grooving, Rabbeting, Corner 
Beading, etc. The power unit may also be 
quickly attached to a Beading and Fluting unit 
or to a shaper table. Provides a great variety 
of practical cuts and a wide range of decora- 
tive operations at a very low cost. 


STANLEY ELECTRIC TOOL DIVISION suc srancer worns. new seirain, CONN. 





eee | No. 67 No. 605 
STANLEY ELECTRIC ROUTER-SHAPER 
TOOL CATALOG CATALOG 


Describes and illustrates 
the complete line of Describes Stanley Router- 
Stanley Electric Drills, Shapers, and all the vari- 
Saws, Unishears,Grinders Ous attachments and ap- 
and other tools. Write plications. Keep a copy 
for a copy. on hand for reference. 
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DRAFTED FOR WAR SERVICE 


For TRADES AND INDUSTRIES 


Problems in Blueprint Reading—Castle ¢ 
Selvidge. Presents drafting conventions and 
graded problems ranging from simple 
blocks to complex machine assembly draw- 
ings. Widely used. 96 cents. 


Learning to Read Mechanical Drawings— 
Bartholomew & Orr. A simple and rapid 
method for teaching reading of drawings. 
No instruments or paper required. 40 cents. 


Ce heaiine Welding for Beginners— 

iachino. Complete beginning course in gas 
welding. Covers operations, safety, struc- 
ture and use of equipment, and simple 
welding projects. $1.48, 


Blacksmithing—Selvidge & Allton. Treats cut- 
ting, shaping, tempering steel, hardening, 
wheel repairing, horseshoeing, etc. Useful 
tables. $1.00. 


Elementary Forge Practice—Harcourt. Ma- 
terials, equipment, and their uses; drawing 
out, bending and twisting; welds; tool forg- 
ing, ete. Operations carefully explained. 
Well illustrated. $1.75. 


Sheet-Metal Pattern Drafting and Shop Prob- 
lems—Daugherty. Drafting principles in- 
cluding practical geometry and pattern 
drafting, parallel line development, radial 
development, and tapering forms. 114 illus- 
trated, practical and typical problems, each 
with instructions for making layouts. Used 
the world around. Cloth $2.50. Paper $1.76. 


of 


Publications 


Request 


THE MANUAL ARTS PRESS 


Just OFF THE PRESS 

Aircraft Sheet Metalwork—Giachino. Part I 
—tText. Concise instructions and all in- 
formation needed for aircraft sheet metal- 
work. Part II—The Workbook. 27 typical 
problems in blueprint. Complete $2.92. 

Woodworking Workbook—VNichols ¢€ Stiles. 
Preview, study exercises, illustrations, and 
questions covering: preliminary informa- 
tion, woods, tools, processes, and finishing. 
Highly acclaimed. 56 cents. 





For REFERENCE 
How to Teach a Trade—Selvidge. $1.00. 
Individual Instruction Sheets—Selvidge. $2.50. 
Principles of Trade and Industrial Teach- 
ing—Selvidge & Fryklund, $2.75. 
Teaching Problems in Industrial Arts—EZric- 
son. $2.75. 


Electric Motor Work — Willoughby & Sel- 
vidge. Information and job sheets clearly 
presenting fundamental theory for both 
D.C. and A.C. equipment. Treats specific 
jobs on series, shunt, compound, single and 
polyphase, motors and generators. Practi- 
eal and simply stated. $1.76. 

Carpentry—Grifith & Cox. Covers tools, 
equipment, and processes for frame con- 
struction, from foundation laying to in- 
terior finish. Treats roof-framing principles. 
Clearly illustrated. $1.50. 

Instruction Manual for Sheet Metal Workers 
—Selvidge & Christy. Instruction sheets on 
hand and machine operations for sheet- 
metal workers ranging from laying out pat- 
terns to laying a roof. Illustrated. Widely 
used. Cloth $1.75, Paper $1.24. 





our complete catalog 


For INDUSTRIAL ARTS 


Essentials of Electrical Work—Willoughby, 
Presents basic principles of electricity, 
Well-chosen illustrations supplement the 
text, making it practically impossible to 
misunderstand. $1.60. 


Essentials of Metalworking—Berg € Wing. 
Describes tool operations and processes, 
discusses materials, and treats on shaping, 
heat treating, and joinery. Contains num- 
erous useful tables. $1.32. 


The Practice of Printing—Polk. A basic text 
on all phases of printing. Clear, concise, 
and comprehensive. $1.80. 


Essentials of Woodworking—-Grifith ¢€ Coz. 
The outstanding text and reference for be- 
ginning students. Treats hand tools, tech- 
niques, wood, and finishing. Well illus- 
trated. Easily understood. $1.36. 


Woodwork for Secondary Schools—Grifith ¢ 
Cox. Covers woodworking machinery. Ad- 
vanced hand tools and processes, inlay- 
ing. wood carving, furniture construction, 
and spray finishing. $2.00. 


Mechanical Drawing Problems — Berg ¢ 
Kronquist. A two years’ course for begin- 
ning drawing students. Selected problems 
accompanied by a minimum of text trains 
the student. No copy work. Complete $1.28; 
Part I and Part II, 58 cents each. 


Peoria, Illinois 
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It is not necessary to have a serviceman in 
every class. In the classes that are smaller in 
number, this job might be eliminated since it 
is not necessary to do such duties as dust 
the models each period during the day. 

After the names of the officers have been 
selected, the duties should be determined for 
each officer. Short direct statements outlin- 
ing the duties have proved _ effective. 
Examples: 

Appoint the substitute officers 

Take charge of the shop library 

Check the attendance 


Foreman-student relationships. 
“It ain’t square” 


Conduct the safety inspection 

Assign work stations 

Inspect the work of the students in your 
group 

Take care of the sink 

Wash the blackboards 

It may be necessary to amplify some of 
these short statements with an explanatory 
sentence. For instance: 

Enforce the safety-zone rules. 

“The lines that have been painted on the 
floor around the equipment intended for use 
by one student at a time, mark the safety 
zone. These serve as an important safety de- 
vice for eliminating accidents. Your respons- 
ibility is to prohibit traffic through these 
zones. Violators should be referred to the 
teacher.”? 

After the duties have been written for each 
officer, it is suggested that a study be con- 
ducted of the time required for the officer to 
do the work that has been assigned. If the 
teacher was planning to have the superintend- 
ent work full time on his job and he found 
that it took less time than one class period 
to do the duties, it is obvious that either 
additional duties should be developed for the 
superintendent or the job classified as a part- 
time job. 

In writing a duty, care should be taken to 
co-ordinate the activity with the program as 
a whole. If, for example, you plan to have a 
safety inspection at the beginning of the class 


G. H., Student Planning 


1Baysinger, Gerald, Silvius, 
Pa.: International 


Book for Industrial Arts (Scranton, 
Textbook Co.), pp. 5-10. 


period, it will be necessary for the superin- 
tendent to ask the safety engineer to conduct 
it at that time. This duty will then appear on 
the lists for both the superintendent and the 
safety engineer. In the event it is changed 
later, it is necessary to correct it in two 
places. 

The officers must be familiar with their 
duties. The statements describing the duties 
must, therefore, be written in a way that the 
average student can understand them because 
neither the teacher nor the members of the 
class have sufficient time to discuss the de- 


(Continued on page 32A) 


The sink is always clean with the 
serviceman on the job 
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WHEN TRAINED ON 


WALKER-TURNER 
MACHINE TOOLS 


Training on Walker-Turner Machine Tools gives beginners a preview of 














SPINDLE SHAPERS 

For shaping wood, plastics, 
aluminum and other metals. 
Also accessories for sand- 
ing, dadoing, tenoning, 
reeding, fluting, etc. Geared 
motor operates spindle at 
7600 r.p.m. Reversing 
switches operate cutters 
either direction. Vernier 
elevating control. Fully safe- 
guarded. 


actual industrial production. These modern-design, compact machines are 
setting a new trend in industry for speeding up lighter operations. Thou- 
sands are operating throughout the very War industries whose production 


lines are waiting to absorb these newly trained workers. 


Walker-Turner Machine Tools are easy and safe to handle—accurate in 


operation. Instruction is simplified; thorough, practical skill is acquired 
BAND SAWS (right) 
14” and 16” models. Back- 
gearing and cone pulley 
provide speed range from 
61 to 5300 s.£.m., for cut- 
ting practically any material 
from tool steel to wood. 


more quickly. Correctly engineered—sturdily constructed, these machines 
stand up under 24-hour, 7-day schedules, with minimum maintenance. 
Their low cost permits you to en- 
large facilities and train more men, 
within your present budget. And, 
vitally important, pean Sipe lef) RADIAL DRILL 
can be made for War training pro- 


grams. 


WRITE FOR CATALOG 


giving full details on all 
Walker-Turner Machine Tools 


WALKER-TURNER CO., INC. 


1932 Berckman Street, Plainfield, N. J. 


verse 34”. 


f 
Handles many light drilling, 
tapping, routing and pro- 
filing operations as effec- 
tively as larger machines 
which cost 5 to 6 times as 
much. Drills to center of 
62” circle. Maximum dis- 
tance nose of chuck to 
table 134%”. Spindle tra- 


WALKER-TURNER PRODUCTS 


DRILL PRESSES - 
JIG SAWS - 
SPINDLE SHAPERS 


RADIAL SAWS - 


BAND SAWS : 


* GRINDERS - 


BENCH SAWS - 
BELT AND DISC SURFACERS 
CUSTOM BUILT MOTORS 


RADIAL DRILLS - 
FLEXIBLE SHAFT MACHINES - 


TILTING ARBOR SAWS :- 


LATHES 
* JOINTERS 








One of three Bradley 
Washfountains in shop section 
McClymonds H, S., Oakland. 
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Safe, Clean 
Washing 


i, 








Bradley in room 
adjacent laboratory in 
Albany, Calif., H. S. 


Sanitary Group Wash Fixtures 
Guard Health of Students 


Economical to install and maintain, Bradley Washfountains provide washing 
facilities that insure maximum sanitation. Eight to 10 may wash simultaneously, 
each served fresh, clean running water from a central sprayhead. One Bradley 
takes the place of 8 to 10 single-person wash basins and thus reduces piping 
connections by 80 to 90 per cent. The generously proportioned deep bow! is 
self-flushing to eliminate collection of water and possible contamination. 
Bradley Washfountains are in use in hundreds cf schools, colleges and institu- 
tions throughout the country—and are the accepted standard in modern shops 
of industry . . . Your students deserve sanitary washing fixtures of this kind for 
health and cleanliness. Bradleys reduce installation and maintenance costs. Being 





made of precast stone and marble they conserve critical war materials. 


ASSISTANCE OFFERED 


Bradley Consultants will help you lay out your washrooms for present or 


new buildings, and a copy of Cata- 
log 4010 will be mailed on request. 
BRADLEY WASHFOUNTAIN CO., 
2269 W. Michigan Street, Milwaukee, 
Wisconsin. 


BRADIEY) 


wWadhfpountaiw 
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tails. If the officers understand their duties, 
then it is only necessary for the teacher to 
take sufficient class time to explain the gen- 
eral plan. If the students are encouraged to 
suggest extra duties, additions may be made 
to the lists that are being used. Many teach- 
ers are succesful in having the students write 
the duties for the serviceman since the 
physical conditions in each shop determine 
the duties that deal with service work. 

It is essential that the teacher devise a 
plan for giving credit for performing student- 
personnel work. Credit for the work done 
should be based on the time it takes an aver- 
age boy to do the assigned duties and on how 
well he has done them. Many teachers have 
the superintendent read the marks for the 
officers at the end of the class period. At the 





end of the term of office it is recommended 
that the marks be placed on the same cumula- 
tive records as the marks for the manipulative 
work, for the students must feel that the per- 
sonnel work is just as important as the man- 
ipulative work. Another reason for evaluating 
the work of the officers is to stimulate better 
performance. 

The question is often asked, “How far can 
the teacher go in delegating responsibilities to 
student officers?” The teacher should do the 
work that the students cannot do successfully. 
Even with an extensive student-personnel plan 
it still remains for the teacher to do such 
things as giving demonstrations, presenting 
the instruction, assigning students to depart- 
ments, approving of the final evaluation of a 
completed job, and providing for remedial 
instruction. 
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It is hoped that the material presented 
herewith, will be helpful to those who are 
working with, or plan to establish a student- 
personnel organization. 


++ 


SAFETY AND THE SHOP TEACHERS 
Richard M. Bell* 


In some states there is a ruling in effect 
that no local board of education may be 
held legally responsible for any accidents 
of whatsoever nature to any student. This 
position automatically places the burden 
of responsibility on the teachers and prin- 
cipals. They can be and are being held 
legally responsible for children under their 
direction and if a judgment be reobtained 
against them even their salary could be 
garnisheed. This state of affairs has led 
many teachers to pay insurance premiums 
on group or personal policies in order that 
they may have protection. 


Where Do You Stand? 


If you do not know your own position 
in your own state you should ascertain it 
now before it is too late. 

What is your responsibility if you allow 
any boy in your class to run any machine 
the boy’s work might require. Such a 
situation is eventually going to be disas- 
trous not only for the teacher involved 
but to a lesser degree to all industrial- 
arts teachers. 

The following suggestions represent a 
minimum of what every shop teacher 
should do. 

1. Adequately instruct all students in 
machine safety and in the use of ma- 
chinery before they are permitted to use 
a machine. 

2. Require a written permission slip 
from the parents before the student is 
allowed to touch any machine. This will 
make the parents cognizant of hazards 
and at the same time, the letter should 
be worded as to release the teacher from 
any responsibility other than normal care 
and supervision. 

3. Permit the student to operate a ma- 
chine only upon personal permission of 
the instructor at the time of operation; 
that permission to be in force only for 
that operation, on that day and in that 
period. Said permission being incumbent 
upon careful, sensible, and serious opera- 
tion of the machine in question. ; 

4. The student may operate a machine 
only after passing a test for that machine. 
See the accompanying band-saw test. In 
some schools a permission card is issued 
to operate a machine and the operator 
must expose his card prominently while 
operating the machine. This card is im- 
mediately recalled if the operator violates 
any of the rules of safety in regard to 
that machine. Many safety bulletins and 
suggestions. have been published in this 
magazine and these should be read and 
displayed. Some cardinal safety rules ap- 

(Continued on page 35A) 
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Wallace 16” Band- 
saws — speedy, ac- 
curate, durable. Mo- 
tors up to 2 H. P. 


A 
Txainin Gg por National Veen Se: 


N° matter what your woodworking ma- 
chinery requirements, you'll find the 
answer in J. D. Wallace & Company’s com- 
plete line of woodworking machines parti- 
ally illustrated on this page. 


You’ll find Wallace machines in small cab- 
inet shops, furniture factories, mills. And 
you’ll find them engaged on small residen- 
tial construction jobs, and in the smail 
industrial plant. 


But they don’t stop there — for these 
quality-built machines have the speed, 
stamina and power required today in the 
building of army barracks, the construc- 
tion of munition plants, the production of 
modern airplanes and flying equipment. 
Wallace machines cut costs on toy airplanes, 
— and on the ‘tiie pee that 
guard our shores! 


You'll find them in the maintenance shops 
aboard Uncle Sam’s battle-ships, — and in 
the National Youth Administration shops 
operated under government supervision. 


7? 


For fine furniture and cabinet-making, for 
precision patternmaking, for teaching 
modern building trades and industrial 
work-methods, you can buy no better ma- 
chines at any price. Safety is guaranteed 
with modern approved guards. 


Accuracy is maintained by machining to 
close tolerances, and by provisions for ad- 
justment on most parts subject to wear. 
Durable, of course, being made of the best 
materials. 


What about Economy? Well, the true an- 
swer can only be determined by Experience, 
— by an addition of first cost plus main- 
tenance cost less the value in trade when 
changes are made. Twenty-five years of Ex- 
perience shows that Wallace tools are the 
most economical, all things considered, of 
any equipment manufactured. 


We'll be glad to confer with you at any 
time. Tell us of your requirements — we'll 
see that complete bulletins and quotations 
are forwarded promptly and without 
obligation. 





Wallace 6” or 8” 
Jointers — with 
direct or gear- 
drive motors. 
Machines of 
proven economy. 


Wallace Univer- 
sal Saws — up to 
4” depth of cut, 
14” cut-off, 48” 
tip. One and 2 
H.P, motors. Tilt- 


Wallace Lathes 
—with automatic 
tensioning drive. 
Perfect for wood- 
turning and 
metal-spinning. 


“Wallace Radial Saws 
—an all-purpose ma- 
chine of outstandin 
versatility. One, Av 
or 2H. B: motors.” «, 


Wallace Shapers 
— 8,500 or 
10,000 r.p.m. 
Direct-drive mo- 
tors, safe, power- 
ful, smooth- 
cutting. 


ing arbor. 


Wallace Oil 
stone Grinder 
—geared slow to 
prevent tool- 
burning. No fly- 
ing emery or 
exploding 
wheels. Safe. 


J.D. WALLACE & CO. 


140 S. CALIFORNIA AVENUE 
CHICAGO, ILL. 
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We're working shoulder to 


shoulder with Uncle Sam 
on the 


SCHOOL DEFENSE PROGRAM 











dozens of other pr. 


704 E. 19th St. 





You can save time and 


money by buying now Cnamnets 
on one order. Let us ne sl 

submit bids on your Sleeches 
requisitions for school Removers 
finishing supplies. Thinners 


FREE Get Your Copy of Campbell’s Descriptive Price List describing 


YOU CAN COUNT ON CAMPBELL 


Tt CAMPBELL (ompdty 


‘Sane Finish Leadership for 25 Years” 





Finishing Products 
Designed 
Especially for 
SCHOOL SHOP 


Use! 


We have been able to fill 
orders on these quality products 
to date and believe you can 
depend on r bly prompt 
delivery to supply your needs: 





Dry Stains 

Water Soluble 

Spirit Soluble 

Oil and Lacquer 

Soluble 

Stick Shellac 
Quick Drying Varnishes 
Nitro Cellulose Lacquers 
Ethyl Cellulose Lacquers 


Shellac Enamels 


ucts and authentic techniques of wood finishing. 











KANSAS CITY, MO. 



















We’re supplying in ever greater quantities the machinery, 
material and supplies, including the famous B-G Soft- 
Textured, Kiln Dried Lumber (used in schools from coast 
to coast) to schools participating or planning to partici- 
pate in the all-out School Training Program of boys to 
operate the machines which supply the materials that will 
bring Victory. Our service is so comprehensive that it 
even includes the planning and laying out of school shops. 











We’re National School Distributors 
for Scores of Manufacturers 






including the following well-known American leaders: 
Atlas Press Co. Millers Falls Co. 

Champion Blower & Forge Co. Osborn Mfg. Co. 

Chase Brass Co. Peck, Stow & Wilcox Co. 
Cincinnati Tool Co. The Standard Tool Co. 
Cleveland Twist Drill Co. Stanley Tool Works 

Columbian Vise & Mfg. Co. The L. S. Starrett Co. 

Henry Disston & Sons The Walker-Turner Co. 

The Lufkin Rule Co. The Yates-American Mach. Co. 


Tell Us Your Needs and Problems 


* Write, wire or telephone us how we can help you take full 
advantage of your vital share in this “unlimited emer- 
gency.” If necessary, we shall gladly send one of our 
representatives to confer with you on your needs and 
















FOR SUCCESSFUL SCHOOL SHOP WORK 


GLUE at the 
RIGHT 
TEMPERATURE 


Always 


HOLD-HEET 


Electric 


GLUE POTS 









. . . With Automatic Thermostat Control 


° Standard with Defense Industries — the ideal glue 

NEVER TOO HOT pot for school shops. Automatic Thermostatic rae 
keeps glue at just the proper temperature (15 or 

NEVER 100 COLD successful gluing. Glue can't burn, boil or spoil. 


Assures uniform, better-quality workmanship. 


MEETS U. S. 
NAVY SPECI- 


FULLY AUTOMATIC — STURDY — SAFE 











problems. 


BRODHEAD-GARRETT CO. 


“Supplying Industrial Arts Needs 
to Schools in All 48 States”’ 


4560 East 71st Street 









Cleveland, Ohio 





FICATIONS 
€ 


30 DAY 
FREE TRIAL 


115 OR 
230 VOLTS 


Any student can operate HOLD-HEET. There's nothing 
to regulate — nothing to forget — no water jacket to 
boil dry. Just plug into any light socket. HOLD-HEET 
is absolutely safe — Underwriters’ Listed — built to 
U. S. Navy specifications — constructed just “like @ 
boiler” to last a lifetime — designed so that you can 
teach your students the modern, safe gluing methods 
used in industry today. ° 


RUSSELL ELECTRIC COMPANY 
364Q W. Huron St. Chicago, Illinois 


—— 



























cts 


fill 
lucts 
con 
mpt 
eds: 








glue 
ntrol 
) for 
poil. 


hing 
at to 


t to 
ce a 








March, 1942 


THERE ARE MANY BOICE-CRANE POWER TOOLS 
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FOR MODERNIZING AND EXPANDING YOUR SHOP 


Resides THIS FAMOUS HELMET-HEAD DRILL PRESS 
ONE A PRODUCTION-PROVED TRAINING TOOL! 


When emergency training of pattern makers and skilled workers skyrockets the need for shop 
equipment, Boice-Crane can help you. With these very same Boice-Crane tools, industry has already 
solved many similar problems. Faced with the need for more modern and greatly enlarged facilities 
QUICKLY, you should get the details of these unusual light machines. 


Ideal For Quick Shop Expansion . . Precision Built . . SAFE! 


EVERY 








Bandsaws . Shapers . Lathes 









You’ll like the thriftiness of Boice-Crane machines. Portable . . . trimmed of excess weight 
. .. compact ... they permit extremely flexible shop arrangement. You can actually find 
space for additional tools for dozens more trainees without adding a foot to your shop. 













Jig Saws . Jointers . Drill Presses . Sanders . Planers 





BOICE-CRANE CO. 





932 W. CENTRAL AVE Shop Tested 2@)'') 3m tele) &) 


TOLEDO - 






OHIO sareTY-ENGINEERED FOR SCHOOLS 


The economical price range spreads program budgets much 


farther. Operating and maintenance 


There's A 
Dd e 

Ju Power Tools! 

USE THIS COUPON 


NEW 1942 CATALOG FREE 932 
(J Check here for Metal Spinning Book. 
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plicable to all shops and all machines 
should be continually stressed by the 
teacher. A few of these follow: 


Think First; You May Not Be Able 
to Think Later 

Consider the Other Fellow That He 
May Consider You and Yours 

Talking While Operating a Machine 
Is Like Sleeping at the Wheel — 

Dangerous 
Adjust All Machines with Power Off 
and Machine Idle 

Have a Clear, Nonskid, Working 
Floor Space at Every Machine 

Glasses Are Easier to Replace Than 

Eyes 

Clear the Working Bed or Table of 
Every Machine Before Starting It 

Shop Activities Do Not Include 

Wrestling and Horseplay 


The instructor may know of other state- 
ments like those given. Make use of them. 

The following three instruction sheets 
on the care and operation of the band saw 
are first given to the student. 


Sheet No. 1.— Safety in Operating 
a Band Saw 
Purpose: To inform the band-sawyer of 
the common causes of accidents in the oper- 
ation of a band saw, so that he may guard 
himself and others against them. 








Common Causes of Accidents to the Band- 

Sawyer. 

1. Using the fingers, instead of a stick, to 
clear away scraps. 

2. Using the fingers, instead of a stick, to 
finish a cut through narrow stock, or to finish 
a resawing cut. 

3. Trying to saw such small pieces that one 
little slip would mean the loss of a finger 
or two. 

4. Causing the saw to slip off the wheel 
or break, by: 

a) Not first making the proper adjust- 
ments; 

b) By backing too quickly out of short, 
straight, or curved cuts; 

c) By trying to back out of long ripping 
or resawing cuts without stopping the saw; 

d) By using a dull saw; 

e) By trying to saw stock which will not 
lie level and which may twist or pinch the saw. 

5. Cutting round stock, or overhanging 
stock, which may cause a sudden forward roll, 
and draw the hand into the saw, or cause the 
saw to break. 

6. Spreading out the fingers of each hand, 
instead of grouping them together so that they 
may be more easily watched. 

7. Talking or glancing away from the 
cutting edge for a fraction of a second, may 
cause a very serious accident. 

8. Another person standing within the safety 
lines or passing near may accidently bump the 
arm of the sawyer, and easily cause serious 
injury; therefore, stay outside the safety lines. 
and be extremely careful in passing the band 
saw, when someone is using it. 

The observer who is watching a band- 
sawyer should not stand in line with the 





revolving saw on the right side of the table. 
If the saw should break, it will fly in this 
direction. 


Sheet No. 2.—To Operate and 
Adjust a Band Saw 

Purpose: To learn how a_ band-sawyer 
safely operates and adjusts a band saw for 
scroll sawing. 

Tools and Materials: Band saw, stock laid 
out for scroll sawing. 

Procedure: Know Information Sheet No. 1. 

Read: Disston, “Tool Manual for School 
Shops,” pp. 57-69. 

1. As a safety measure, pull the main band- 
saw switch or connection. 

2. Locate the following parts by means of 
a chart: frame, table, table-tilting device, 
wheels, guidepost, upper and lower guides, 
motor, saw, saw-tension adjusting wheel, 
pivot device for tilting upper wheel. 

3. The following items must be checked 
each time before starting the band saw: 

a) The table should be level, and clear of 
tools and cuttings. 

b) There should be no scraps under foot 
within the safety lines. 

c) The guide should be set so that it just 
clears the stock. 

d) The tension arm should show that the 
saw is adjusted to the proper tension. 

e) Revolving the machine by hand should 
show that the saw is not fouled, that the saw 
blade is in both guides, and that the saw blade 
is just touching the guide wheels. 

4. Abuses of the band saw to be avoided 
are: 


(Continued on page 38A) 
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porter | LAMPS 


a “oo MARK ” 
CABLE or2ensen 
A most complete selection of Metal and Wood 
Belt SANDER Working Clamps of the very highest service giving 
GRINDER (Right) Jorgensen Clamps that take a firm grip 





at any angle and hold it, come in 12 sizes, have 
the ‘‘Jorgensen’’ Trade Mark on the jaws which 
guarantees: selected grain, aged and treated jaws 
that will not split; Handles that will not loosen; 
and Right-left screws that speed operation. 
(Below) & types of “Jorgensen” Steel Bar Clamps 
including new “I Bar Clamps all with patented 
, - - : Multi-disc Clutch that slides to position and grips 
Just try one of : rigidly and squarely at any desired point on the 
your finishing . . : ; bar, 4 types of “‘Pony’’ Clamp Fittings that go on 
jobs on this new . p ordinary pipe to make light weight, handy and 


Porter-Cable ma- economical clamps of any length. 
chine, and you'll (Not tilustrated) Wood Bar 
get a new idea Clamp and Fittings, Press 
of speed and quality in grinding or sanding. Its @@ - Screws and “Colt” Eccen- 
high-speed belt—operating either wet or dry— —ae> » tte Glenys. 
works equally well on metal, wood, plastics, glass, : 
fibre, ceramics——without abrasive clog. Belt can be 
used horizontally or vertically. This machine soon 
becomes one of the shop “indispensables.” S 
Write for complete details and FREE new book- | (=e — / 
let giving startling new facts about Wet-dry belt \ a 
grinding. os : ; i 
*& BEAT-THE-DATE WAR JOBS DEMAND “TAKE-ABOUT” 1 ' 7 
SANDERS AND “SPEEDMATIC” SAWS se ne ane orp Peres jth a 

s st, rr ~~ “ ” on” + 
preter" Boer che” Take Aas “Sendo “nd” Fortra , Seraenen’” Malleale "Clann — 
5 ws to any others. “ 7 Rees ope 
ee ety ae 4 head start toward better jobs. Teach ; ty ce \ a Be ng A ee oe 
/ p- “Pony” Malleable Lathe Dogs 


them on these war production tools. Write for detailed in- 
ADJUSTABLE CLAMP CO. 


formation. 
PORTER-CABLE MACHINE CO. "= ; rs a 
1702-3 N. Salina St. Syracuse, N.Y. N. Ashland Avenue. “Chicago, U.S. A. 











Heavy-Duty 
10” =1 Q” LATHES FOR EVERY SCHOOL SHOP 


$33.50-$38.50 .. 2 57 Years Experience in 


Supplying particular 
customers assures you of 
Quality lumber. The fact 
that we manufacture our 
own lumber assures you 
of reasonable prices. 


(SLIGHTLY HIGHER AT DISTANT POINTS) 


Anticipating the heavy demand for small metal lathes in industrial pro- 

duction, Power King last year n= pe oe cinta ee | wood We welcome your in- 
eae : a ti Rectal " * : 

lathes for handling light metal turning and plastics machining—with com quiries in a ie off 


plete metalworking accessories at low cost. Equipped with SKF ball 
bearings for smooth operation and long life, they are ideal for vocational lumber and plywood. 


education and defense training. 
Send for the Catalog with complete details about these heavy-duty 
Wood Lathes and the other Power King Tools—Drill Presses, Band Saws, T. A. FOLEY LUMBER CO. 
Jig Saws, Bench Saws, Sanders, Spindle PARIS ILL. 


Shapers, and Jointer Planers. 


POWER KING TOOL CORP. 


313 Cleveland Street 
WARSAW, IND/ANA | 
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Save Time and Labor 





Keep the tools sharp 



















= PLURALITY OILSTONE TOOL GRINDER 


HE most convenient, serviceable and efficient tool sharp- 
ening machine ever made. 

This Tool Grinder has been carefully designed to combine 
many new advantages with the essential features of former 
models. It combines five basic units in one machine: coarse 
oilstone wheel, fine oilstone wheel, grinding cone, leather 
stropping wheel, emery wheel, and all accessible from two 
adjacent sides. 

It is motor driven, ball bearing throughout, and every unit 
is thoroughly guarded. 

Write for full descriptive bulletin. 


MUMMERT- DIXON CO. 


Hanover, Pa. 
Originators and Pioneer Manufacturers of Oilstone Tool Grinders 




















We have made a specially of serving schools with their 
lumber needs. More than 50 years of experience in 
supplying lumber to school shops is your assurance that 
you will - quality lumber at the right price. Sixty-five 
ercent of our lumber stock is under shed which means 
umber that can be used immediately upon delivery. 


Write us for quotations on your entire 
requirements. We are sure you will be 
interested in our prices and service. 








1500 W. Bruce Street 


Highest Standard of 
Quality and Grade 


LUMBER 


THE TEGGE LUMBER CO. 


Milwaukee, Wis, 





HANDY 
GRADED 








Cee 


Every Bit 
Absolutely 
ACCURATE 






Instructors using these matched sets soon discover 
that uniformly high quality throughout all sizes 
results in improved work! These sets come in 3- 
compartment, hard wood boxes or in handy canvas 
rolls. Assortments range from one of 13 bits, 4/16 
to 16/16 inclusive, to one of 7 bits, sizes 4, 6, 8, 10, 
12, 14 and 16 sixteenths. All sets carry the regular 
Jennings quality guarantee. 




















NEW CATALOG READY — SEND FOR YOURS 


Ruooell MFG. CO., 
auen AUGER BITS 


SPEED UP SPRING REPAIRS WITH 


|EPAGES 
WATERPROOF 
plastic resin 






The 
RUSSELL JENNINGS 




















ITS WATERPROOF . . 


for months, water has no effeci on glue. 


. ITS SUNPROOF .. . joints hold firm even up 


to temperature of 160 F. 


ITS TIMEPROOF .. . holds for years with glue 


stronger than the joints it holds. 


. even though submerged 










Uepaces 


PUSTIC Resiy 
G 





4 HANDY SIZES 
10¢ 25¢ 50¢ 856 
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O WITH 
MICRO-SPEED DRIVE .- 
INSTANT SPEED CHANGES >- 
AT THE TURN OF THE DIAL CHECK THESE “? 
5 FEATURES 
Lich ae il. - 
J), biz riod VY, Speeds 56 to 630 R.P.M. P 
Today's intricate weapons of war call for small pre- V an ties 34": = 
— a ag eye mage sw 1A Cross 8": : - 
iin jachine is ideal tor tha of production. : ’ 
Here's the reason. _— Vertical 18!/2" 
The Simmons Micro-Miller, equipped with our own Micro-Speed Drive 4. — 
variable speed drive and spindle brake, offers a wide : 
range of speeds (56 to 630 RPM), any of which may Spindle Brake and Clutch 15. — 
be instantly obtained by a turn of the handwheel NO. 1A Selector Dial Control 
adjacent to the Selector Dial on the column. Result? a eA. 
The Right Speed For The Job. And that means higher ; 
precision .. . . faster, more economical production! ao. 
Write TODAY for new illustrated brochure. ; ' . 
SIMMONS MACHINE TOOL CORP. Mee 
1755 NORTH BROADWAY, ALBANY,N. Y. i 1 — 
IMMOWN 
20. — 
0 EE Oe 8 fet — ee ee | 
LATHES - TURRET LATHES - MILLERS : BORING MACHINES Ce 
(Continued from page 35A) PROCEDURE: Learn and know how band- 9. Adjust the pivot device for the upper Fs . 
a) Starting the saw into the cut before it saw blades are ordered and supplied. wheel until the back of the saw rides very 2) 
has picked up speed, or after the power has 1. As a safety measure, pull the main band- lightly on the upper guide wheel when the b) 
been turned oft. saw switch or connection. saw is revolved several times by hand. c) 
6) Forcing the saw to make too sharp a 2. Release the tension on the upper wheel, 10. Adjust the lower guide wheel so that d) 
curve for its width. which will loosen the saw. it turns with the upper guide wheel when e) 
c) Forcing the saw at too fast a feed, or 3. Open the wheel guards, and take off the the saw is revolved by hand. 
with too heavy a cut. saw blade. 11. Have the machine inspected by the in- 
d) Forcing the work against the side of 4. Follow these steps to coil up a saw instructor or foreman before testing it under Start 
the saw in trying to make it cut to a line. three loops: its own power. before 
e) Backing out of a long cut while the saw a) Turn the teeth of the saw away After the student has studied these les- gwd 
is running. from you. sons, the instructor gives a working dem- Ford 
f) Making adjustments while the saw is 6) Hold the bottom down with the toe onstration on the machine to illustrate the heavy 
running. ; of your shoe. .., _., information on the sheets. After a suffi- Forci 
g) Placing too much or not enough tension c) Grasp the saw near the upper third, with cient time has elapsed for the student to wheels. 
on the saw blade. a hand on each side. satier th taal , the tent ic aiven. The Maki 
h) Allowing the saw to ride too hard against —_d) Hold it between thumb and two fingers SUOY Ole WMATA OG US Be a cuts Ww 
the guide wheels or against the jaws of the of each hand, with the thumbs on the outside. Written test, if passed, is followed by a 4.8 
guide. e) Turn the thumbs in, and at the same performance test on the machine. The ing iter 
i) Sawing material with gravel, nails, or time cause the top of the saw to loop over student who has passed the tests and has a) 
other hard substance in it. and rest on the toe of your shoe. his parents’ permission is allowed to use b) 
5. Check over Information Sheet No. 1, f) Still holding onto the saw, cross the right the machine under the conditions pre- c) 
“Safety in Operating a Band Saw,” and be hand under the left, and saw will fall into yiously outlined. d) 
ready to ask instructor to clear up any points _ three coils. e) 
on safety which you do not understand. 5. Uncoil the saw blade to be placed on the Sheet No. 4.— The Band-Saw Test 
6. Instructor will watch while you go band saw, watching to see that it does not cut In order to be eligible to operate the band Tabl 
through the following steps, sawing to a you, or someone near you, as it uncoils: saw in this school you must know the an- Floor 
straight and a curved line. 6. Hang the saw at about the center of the cwers to the following questions. Guid 
a) Check items: (a), (6), (c), (d), and top wheel, making sure that the teeth are In the places provided, place an R if you Saw | 
(e) under Number 4. pointing down on the guide side. If the teeth think that the statement is right and a W if Revol 
b) Saw slowly and attempt to split the point up, remove, and turn the saw inside out. yoy think the statement is wrong. is not 
line all the time, avoiding abuses as noted 7. Enter saw in both guides, and set the ~, The guards must always be kept in guides ; 
under Number 5, and following all safety upper guide wheel so that the gullets of the the closed position. 
rules mentioned on Sheet No. 1. teeth are about 1/16 in. on the outside of 2. —— The upper wheel is adjustable md | 
h 3—T il the jaws. vertically. otism 
Sheet No. 3.— To Remove, Coil, 8. Slip the saw on the lower wheel, and 3 ___ ‘The saw should be inspected and run at nigh 
and Replace a Band- draw up the tension until the saw is freed of by hand before using in day 
Saw Blade any sag. Another half turn of the tension- 4. —— The lower wheel is adjustable hori- ° 
Purpose: To learn the more difficult oper- adjusting wheel will usually be sufficient for 7 zontally. 


ations of adjustment required of a band- 
sawyer. 


a narrow saw. Saws % to 1 in. wide require 
more adjustment. 


(Continued on page 41A) 
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(Continued from page 38A) 


5. —— The guide should be adjusted by 
hand. 

6. —— The wheel is tilted to make the 
blade the right tension. 

7, —— The table must be tilted béfore the 
machine is started. 
The teeth of the saw blade should 
project beyond the guide rollers 
about 4% in. in order to work 
properly. 
Use as heavy a blade as the nature 
of the work will allow. 
The teeth on the cutting side of the 
blade should point toward the floor. 
Adjust the guidepost to the top of 
the work before starting the saw. 
You may feed the wood against the 
saw as fast as you wish. 
Cut out through the waste if possible 
instead of withdrawing the stock. 
The working line should be kept 
visible. 
The more set a saw blade has the 
more smooth the cut. 
The more set a saw blade has the 
easier it will be to cut curves. 
Warped stock should not be cut with 
the machine because it might twist 
or break a hand saw. 
To coil a band-saw blade the teeth 
should be turned toward one’s body. 
The thumbs should be on the out- 
side when coiling the saw. 
The right hand should cross under 
the left in order to complete the 
coils. 


Complete the Meanings by Filling 
in All Blanks 


1. Abuses of the band saw to be avoided 
are: 


Starting to cut before inspecting for nails, or 
before the saw has picked up speed, or after the 
power has been shut off. 

Forcing saw to make too sharp a curve. 

Forcing saw with too fast a feed or too 
heavy a cut. 

Forcing work against side of saw, guides, or 
wheels, 

Making adjustments or hurrying back out of 
cuts with saw running. 

_ 2. Before starting the band saw the follow- 
ing items should be checked: 


a) 
b) 
c) 
d) 
e) 


Table is level and clear. 

Floor is clear and not slippery. 

Guide is set to clear stock by % in. 

Saw blade is adjusted to proper tension. 
. Revolving machine by hand to see that saw 
8 not fouled, and that saw blade is in both 
guides and not quite touching the guide wheels. 





“It is just as much a symbol of patri- 
otism to have the nation’s schools lighted 
at night as to have flags flying over them 
In daytime.” 

— Mark McCloskey 
Journal of Adult Education 


SCHOOL SHOP ANNUAL 


Precision tools are playing a vital part in the production of modern American 
aircraft — in fact, in the production of all modern armament. But, this same 
kind of precision is and will continue to be essential in every phase of industrial 
activity. The boys that you are training today to know and use fine tools are 
preparing to make their contribution to American progress and achievement. 


FOR METAL WORKING STUDENTS 


Leading vocational training instructors helped us prepare this new Star- 
rett Book. It contains practical, useful information about tools, machines 
and modern metal working methods — with over 200 pictures and dia- 
grams and 30 reference tables. See it at your Starrett Tool distributors. 
Only 75 cents per copy. 


THE L. S. STARRETT CO. 


World’s Greatest Toolmakers 
Precision Tools . Dial Indicators . Ground Flat Stock . Hacksaws . Metal Cutting Bandsaws . Steel Tapes 
ATHOL MASSACHUSETTS U. S. A. 


STARRETT TOOLS 


The Power of Persuasion 


DEAN M. SCHWEICKHARD* 


a sudden impact. The power of a lone man is 
impotent in attempting to move a freight car 
on a railroad track even though he strike it 
or lunge against it. With the use of a simple 
device consisting chiefly of a wedge and a 
lever he is able to accomplish by steady pres- 
sure what he could not do with sudden force. 

Similar observations may be made in the 
metalworking shop. An attempt to force a 
sheet of brass or aluminum into the shape of 

(Continued on page 46A) 








Pressure versus Force 


A common experience on a cold morning 
is to see one automobile being pushed by 
another to start a motor rendered inactive 
by the low temperature. Some drivers can be 
very helpful under such circumstances, and 
others almost destructive, depending upon 
their comparative ability to ease up to the 
car in distress and get it under way without 


*Assistant Superintendent of Schools, Minneapolis, Minn. 








These maximum lists may be 
found helpful in checking inven- 


tories or preparing budgets. 


If possible, each shop should have 


access to a projector, so that stills, 


silent movies, or sound movies, may 
be used also in the student’s indus- 
trial arts and vocational education 


courses. 
AIR COMPRESSORS — for 
chine shop, foundry, or 


op 
ANVIL — 100 Ib. 


ARBOR PRESS — bench or pedes- 


tal type 
BARROWS 

a) Coke 

b) Foundry 

c) Scrap 
BELT LACER 
BENCHES 

a) Coremaking 


b) For metal working, iron or 


steel legs. Tops, metal or hard- 
wood lumber, 13%4 in. to 2% 
in. thick 

c) Molding 


BLACKBOARD — permanent or 


portable 
BLOWERS —for furnaces, forges, 


etc. 

BLOWTORCH — 1-at. size 

BOOKCASE —for reference books, 
catalogs, etc. 

BORING BAR 

BORING MILL — vertical or hori- 
zontal 

BULLETIN BOARD 

CABINETS — Wood or metal, for 
filing class records, instruction 
sheets, drawings, etc., and for 
tools and supplies 

CASEHARDENING BOXES 





ARBORS 
a) Drill chuck to suit require- 
ments 
b) Reamers, various sizes 
c) Shell tool, various sizes 
d) Straight shank for shell ream- 
ers and shell drills, selected 
sizes 
e) Taper shank for shell reamers 
and shell drills, selected sizes 
BEARING SCRAPER 
BELLOWS — for foundry class 
BEVEL PROTRACTOR 
BROOMS AND FLOOR BRUSHES 
—for shop and foundry 
BRUSHES 
a) Bench 
b) Core box 
c) Core painting 
d) Hard brushes for foundry 
e) Floor 
f) Soft brushes for foundry 
BULB SPONGES — for molders 
DRAW PINS —for molders 
CALIPERS 


a) Hermaphrodite, 4 in. and 6 in. 


b) Inside, 4 in. and 6 in. 
c) Outside, 4 in. and 6 in. 
CANS 


a) Oil, 1/3 pt., 1 pt., and 10 gal. 


b) Waste 
CENTER TESTERS 
CHISELS 
a) Cape, ¥% in. and % in. 
b) Cold, % in. and % in 
c) Diamond point, ¥ in. in. and % 
in. 


ma- 
forge 


CENTERING MACHINE 


CHAIN HOISTS — differential, du- 
plex or triplex 

CHAIRS —teacher’s, and _ tablet 
arm if needed for related-subjects 
room, or for demonstration sec- 
tion 

CHUCK 
a) Drill, selected sizes 


b) Lathe, combination, 4 jaw, 
selected sizes 
c) Lathe, independent, 4 jaw, 


selected sizes 
d) Lathe, universal 3 jaw, selected 
sizes 
e) Milling machine, universal 
CORE OVEN — for foundry 
CRANES AND _ HOISTS —air, 
electric, or hand, of the jib, travel- 
ing, or portable type 
CUPOLA —for foundry, coke, or 
electric, %4- to 1-ton capacity 
DESK —teacher’s, with drawer 
compartments 
DIE-FILING MACHINE 
DIVIDING HEAD 
DRILLS 
a) Bench, hand 
b) Breast 
c) — portable 
d) H 
e) Post, "band or power 
f) R 
g) ies 
h) Upright, power 
FLASKS —2 or 3 part, steel or 
snap type 
FORGE —coal or gas, ‘with hand- 
or electric-driven blower 
FURNACES 
a) Annealing 
b) Bench 
c) Brass and soft metal 


d) Roundnose, % in. and % in. 
CLAMPS 
a) 4 in., 6 in., 8 in., and 10 in. 
b) Flask, for "foundry 
c) Strap, various sizes 
CAKE FORKS — for foundry 
COLLETS 
a) For milling machine, selected 
sizes 
b) For lathe, selected sizes 
COMBINATION SQUARES—with 
hardened head and blade, and 
protractor head, 9 in. and 12 in. 
COUNTERBORES — straight and 
tapered shanks, selected sizes 
COUNTERSINKS —for metal 
CRUCIBLE TONGS —to fit cru- 
cibles 
CRUCIBLES — selected sizes 
a) Shanks, single end to fit ladles 
b) Shanks, hand, to fit ladle 
bowls 
CUTTERS — angular milling, bevel 
gear, concave milling, convex mill- 
ing, end milling, face milling, 
formed milling, grooving, involute 
gear teeth, key seat, side milling, 
and metal slitting 
DIVIDERS — Spring, 4 in. and 6 
in. 
DRILLS 
a) Drifts, different sizes 
b) Sleeves, different sizes 
c) Stand for Nos. 1 to 60° 
d) Stand for 1/16 in. to % in. by 
64ths 





INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





Metalworking—Small Tools 


DRILLS 


GATE STICKS — 


Metalworking Equipment, Tools, and Supplies 


d) Combination bench 

e) Casehardening 

f) Cyanide 

g) Gasoline 

h) Heat-treating 

j) Melting 
GEAR-CUTTING MACHINE 
GRINDER 


a) Bench, hand or power driven 
buffer, 


b) Combination grinder, 
and polisher 


c) Emery, bench or pedestal type 


d) Face, with magnetic chuck 
e) Portable tool post 


f) Precision, for external and in- 


ternal grinding 


g) Universal tool cutter, drill and 


reamer grinder 
h) Wet tool 


HACK SAW — motor or belt driven 


HAND PICKS — for cleaning inside 


of cupola, 114 to 2% lb. 
HARDNESS TESTING MACHINE 
LATHES — belt or individual drives 
a) Automatic 
b) Bench, 6-in. to 11-in. swing, 
11 in. to 36 in. between 
centers 
c) Change gear, 9-in. to 14-in. 
swing, 18 in. to 36 in. be- 
tween centers 
d) Quick-change gear, 9-in. to 
16-in. swing, 18 in. to 36 in. 
between centers 
e) Semiquick-change gear, 9-in. 
to 18-in. swing, 18 in. to 42 
in. between centers 
f) Turret 
g) Metal spinning 


MILLING MACHINE 


a) Plain, cone or motor-driven 
type 


a) Center 

b) High speed, taper shank, var- 
ious sizes 

c) Jobbers, straight shank, 
in. to % in. by 64ths 

d) Ratchet 

e) Straight shank, Nos. 1 to 60 

f) —— shank, ¥% in. to 1 in. by 
16ths 


1/16 


FILE CARDS 
FILES 


a) Die sinkers, various shapes 

b) Flat bastard, 8 in., 10 in., 12 
in., and 14 in. 

c) Half round, double cut, 6 in., 
8 in., 10 in., and 12 in. 

d) Hand, smooth, 8 in., 10 in., 
and 12 in. 

e) oy smooth, 8 in., 10 in., and 


f) Round bastard, 8 in., and 10 
g) Square bastard, 8 in., and 10 
h) A various shapes 


j) Three-square, double cut, 6 in. 
k) Warding, double cut, 6 in. 


FIRST-AID CABINET AND SUP- 
PLIES 
FORGE TOOLS —drift pins, flat- 


ters, fullers, hand and handle 
punches, hardies, hot and cold 
cutters, set hammers, and swages 
for the forge shop 

maple, for 
foundry 











b) Universal, cone or 
driven type 
NIBBLING MACHINE 
PIPE CUTTER 
PLANER — belt or motor driven 
POWER HAMMER —for forging 
operations 
PUNCHES — metal, hand, or power 
PYROMETER 


PYROSCOPE 

RELIEVING ATTACHMENT 
FOR LATHE 

SAND SIFTER—for foundry, 
hand or power 


SANDBLAST OUTFIT — with cab- 
inet 

SCALE 
a) Counter for machine shop 
b) Platform, for foundry, 1000-lb. 

capacity 

SHAPER 

SNAP-FLASK JACKETS—to fit 
snap flasks used 

STRAIGHTENING PRESS 

SURFACE PLATES 

SWAGE BLOCK AND STAND— 
for forge shop 

TAPER ATTACHMENT FOR 
LATHE 


TRUCK — warehouse 
TUMBLING BARREL — for 
foundry 
VISES 
a) Blacksmith 
b) Drill press 
c) Machinist 
d) Pipe 
e) Planer 
f) Shaper 
WELDING OUTFIT 
a) Acetylene 
b) Electric 





GAUGES 
a) Center 
b) Depth 
c) Drill and wire 
d) Screw pitch, select kinds 
e) Surface 
f) Thickness 
GLOVES — asbestos, for foundry 
GOGGLES 
a) For machine shop 
b) For foundry 
HACK SAW 
a) Blades, hand, 18T, 10 in. 
b) Blades, power, 14T, 12 in. 
c) es adjustable 
HAMM 
a) Babbiti 
b) _ peen, 13 0z., 16 oz., or 20 


c) Blacksmith’s, various kinds 
d) Riveting, 9 oz., and 12 oz. 
e) Setting 
INDICATOR 
a) Center 
b) Universal or 
oe 
c) Spe 
KNUBLING TOOL — with assorted 
knurls 
LADLES 
a) Bull 
b) Hand bowls 
c) Melting 
LATHE DOGS — ¥% in. % in, ! 
in., 1% in., 2 in., 24’ in. and 3 
in. 
(Continued on page 44A) 
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PARTIAL List O INSTALLATIONS IN EDUCATIONAL 
MENT ND VOCATIONAL INSTITUTIONS 
yundry. CALIFORNIA MICHIGAN OREGON 
q Alhambra ity School District - ~ Alhambra Harrison Park School- ~ ~ - Grand Rapids Jefferson High School - * * . Portland 
th University of Colifornia ~~ . « Berkeley Union High School- > | Grand Rapids PENNSYLVANIA 
th cab- Compton nion High School - - ~ Compton Copernicus High School - Hamtrom Allentown #1 gh School Allentown 
University Mt Colllersio °° |g Davis Hamtramck Vocational School - ~ Hamtrame Lower Merion High School _ . Ardmore 
Fullerton Union Wish © 2 Fullerton Joe High School = = 7 : Jockson Bethlehem Trode School _” Bethlehem 
op whittier Union High School - ~ Los Angeles Central High School - - ~ . « Kalamazoo Liberty His comm °° ° — Bethlehem 
000 Boord of Education ~ - . San Francisco Western State Teachers College ~ Kalamazoo State Teachers College tae California 
-lb. janta Ano High School . Santa Ano Boys Vocoten | School - - ~~” - Lansing Vocational Machine SROP _ Clairton 
COLORADO Michison State College - aie Erie East Technical High School - Erie 
Mea we Pueblo penned i a. “2° a Mukeoon Ridley Township High School =” Folsom 
to TICUT Franklin High $chool - - . Franklin 
ws = nw _ TT Stamford School District mies * * ~ a= MeCoskey High School - _ « Lancaster 
missouri Benjamin Franklin Jr. High School - New Castle 
ILLINOIS Manval High & Vocational High - Konsos City New Castle Trade Schoo! ~~ . New Castle 
po T —— oa i ee Cleveland High School - ~~ . - St.Louis New Kensington High School - New Kensington 
niverst i icago . age Kensington 
= NEW HAMPSHIRE Arnold Public School jew Kensing 0 
ND — —— rs Ag Sue a if p ome New Hampshire College of Agriculture -Durhom Bok Vocational School- - ~~ Philadelonis 
Joliet T hi Hi h School Joliet University of New Hampshire- ~ — Durham Debbins Vocational School - ~ Philadel’ ia 
oliet Township ~ sill p> Se , f Pe gk ie Girord Colewe = CC - Philadelphia 
Moll ¢ Educot Mol West Side High School Manchester 
FOR ae cation ey wed Hill School - = - . Pottstown 
Bradley Po yiechnic Institute - - Peoria wew JERSEY arvoding High Sch hn 8 _ 
Rockford Senior High School . Rockford Boys Vocational School - ~ Bloomfield Pennsylvanic State Coll , 
Sterling Township High School- - ~ Sterling Central High School - - ~ ~ . Trenton GAR High Schoo 
— for University of lilinois - * - . Urbane Rutgers University - ~ .- New Brunswick E. L "Meyers High 
INDIANA wee —" i cvilmerding School OF 
Al der Juni Seni High School ew Technica igh School - ~ . Avburn 
sscigst sai gee v _ 7 _ 5, Alexandria Union Fr hool District - ~~ . Batavie TENN 
Washington High School - _ East Chicago North Senior High School - Binghamton rocket Technice 
Arsenal Technical High School - indianapolis Peckhom Vocational Schoo! . . Buffalo VIRGINIA 
Purdue Uni ersity ° Sg i Lafayette McKinley Vocational School . - Buffalo John Mars 
Vocational Education Dept. — _ South Bend Vocational hool — ae Dunkirk west V! 
Gerstmever h. High ol Terre Haute Boord of Education ~ Hastings upon Hudson 
Indiana State Normal - ~ . Terre Hovte Stote Agricultural aaa Industry 
Jamaica Continuation School - Jamaica, lt. 1. 
WA Newton High School - - ~ Long Island 
lowa State College cia: oe ® - Ames asena High aa = <> ~ _ Masena 
Davenport Public Schools - ~ ~ Dovenport Textile High cies - °° _ . New York 
KANSAS Queens College - -- "New York 
Labette County Community High School Auburn High School - ~ . New York ° 
TSS a eg ier a. Altamont Bronx Vocational School - _ New York Fond du 
Kansas State Agricultural College - Manhattan Franklin K. Lane High School - ~ New York 
Topeka Public Schools : . « Topeka Geo. Hall Trade School - . Ogdensburd 
Wichito High School- - ~ ~ . Wichita University of Rochester = ~ . . Rochester 
KENTUCKY Rochester Shop etet- = ~ “« Rochester 
Theo. Ahrens Trade School - ~*~ ~ Lovisville Saranac Loke Public School =~ rancc Lake 
“ Staten Island Vocational School - Staten Island 
MASSACH USE — Continuation School- - ~ ~ - - Syracuse 
werly i) one * e ® e verly 
Brookline Manvol Training - ~~ Brookline i +4 trade S moot - 0 onl 
Mass. Institute of Technology - ~ Cambridge uilivan Memor'o rade School - New lean 
Eost Boston High School - ~~ East Boston nNorRTH CAROLINA 
Holyoke High School - _ « Holyoke University of North Carolina - ~ Chopel Hi 
ds Hyde Park High School _ Hyde Park Duke University °° ~ cia 2 Durho 
Lowrence industrial School . lowrence OHIO 
M oO stnentionsl School - ~ ~ Medfor? Timken Found="-" of Canter” 
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STUDENTS use tHem 


VIBRO-CENTRIC |) 
Valve SeatGrind- 
er being used by a 
student to learn 
aircraft valve re- 
conditioning. For 
the past 9 years 
this has been ac- 
cepted as the 
standard precis- 
ion method. ee — ‘ 
When students use Black & Decker Portable Electric 
Tools, they are learning with the same tools actually 
used for industrial production, automotive servicing 
and plant maintenance. You can equip your vocational 
shops with selections from over 100 different types 
of Black & Decker Electric Tools, for drilling, saw- 
ing, grinding, sanding, nut running and screw driving 
operations. These applications cover every National 
Defense, Vocational teaching need. 


SCHOOLS use them 





a 





B & D VACKAR 
Portable _ Electric 
Vacuum Cleaner in- 
stantly removes dirt 
and dust from tool 
bins, floors, walls— 
salvagesrivets, chips, 
shavings and other 
waste material. 
Black & Decker Electric Tools are widely used by 
schools to lower maintenance costs. Black & Decker 
Electric Drills, Saws and Sanders give quicker and 
better repairs. Black & Decker VACKAR Vacuum 
Cleaner speedily and efficiently picks up rivets, chips, 
cleans floors and walls. Your jobber can demonstrate 
the exact type and capacity Black & Decker Electric 
Tool best adapted to your own institution—or write 
for free catalog to: The Black & Decker Mfg. Co., 
780 Pennsylvania Avenue, Towson, Maryland. 


LEADING DISTRIBUTORS EVERYWHERE SELL 
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LEGGINGS — fireproofed duck, to 
protect students when pouring in 
found 

LEVEL — 6-in. bench 

LIFTING. SCREWS —for molders 

MALLETS — wood or soft 

MANDRELS — selected sizes 

MICROMETERS — inside, 1% in. 
to 8 in.; outside, 0 to 1 in.; out- 
side, 1 in. to 2 in.; outside, 2 in. 
to 3 in. 

MOLDING BOARDS 

MOLDING STICKS AND 
TROWELS — various kinds 

NIPPERS — end cutting, 5 in. 

OIL STORAGE TANK — with 


pump 
OILSTONES — medium and fine 
PAILS — galvanized, 12-qt. capac- 

ity for foundry 
PARALLELS 

a) Adjustable 

b) Steel, assorted sizes 
PLIERS 

a) Combination, 6 in. 

b) Side-cutting, 6 in. 
PUNCHES 

a) Center, % in. and % in. 

b) Hollow, % in., % in., and 1 


in. 
c) Pin, % in., 5/32 in., 3/16 in., 
7/32 in., and % in. 
d) Prick, % in. 
RAMMERS — for foundry 
a) Hand 
b) Floor 
REAMERS — various sizes 
a) Adjustable 
b) Hand 
c) Taper pin 
d) With taper shank 
RIDDLES — %-in. and %-in. mesh, 
18-in. diameter, for foundry 
RIVET SETS — assorted sizes 
SCALES 
a) Steel, 6 in., graduated 1/64 in. 
to % in. 
b) Steel, 12 in., graduated to 
32nds 
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SCREW DRIVERS —6 in. and 9 
in. blade 
SCRIBERS 
SHOVELS 
a) Coke 
b) Sand 
SNIPS —tin, 3 in. straight and 3 
in. curved 
SOCKETS — for taper shanks, drill 
and tools, selected sizes 
SOLDERING COPPERS AND 
HANDLES — 1-lb. size 
SPRAY CAN —for molders 
SPRINKLING CANS — galvanized 
iron, 16-qt. capacity, for foundry 
SPRUE PICKS —for molders ; 
SQUARES 
a) Machinist’s, 6 in. 
b) Blacksmith’s 
STEEL FIGURES, % in. 
STEEL LETTERS — % in. 
SWABS — for molders 
TAPELINE — steel, 25 ft. 
TAPS AND DIES 
a) Machine screws 


c) NF. % in. to % in. 
d) N.C. % in. to % in. 


a) Blacksmith’s, various kinds 
b) Pick up, for foundry 
c) Shake out, for foundry 
TOOL HOLDERS 
a) Boring tools 
b) Cutting-off tools 
c) Planer 
d) R.H. and L.H. offset shank 
e) Shaper 
f) Slotter 
g) Straight shank 
h) Threading 
TOOL-HOLDER BITS — square, 
4 in., 5/16 in., % in., 7/16 in., 


Y% in. 
TRAMMEL POINTS 
V BLOCKS AND CLAMPS 
WHEEL DRESSER 
WRENCHES 
a) Adjustable, 8 in. and 10 in. 
b) Pipe, 8 in. and 12 in. 
c) Tap, adjustable, various sizes 


Metalworking— 
Materials and Supplies 


ABRASIVE CLOTH — aluminum 
oxide. Grits 320 to 24, obtainable 
in sheets or rolls from 1 to 28 in. 


wide 
ABRASIVE WHEELS 
ACETYLENE GAS —in drums for 
welding 
ALUMINUM 
a) Pigs for foundry 
b) Sheets, tubing, rounds, shapes, 
wire, etc. 
BABBITT METAL 
BEARING BLUE 
BELT DRESSING 
BELT LACING MATERIAL 
BELT LEATHER 
BOLTS 
a) Carriage, selected sizes 
b) Lag, selected sizes 
c) Machine, selected sizes 
d) N.F., selected sizes 
e) Stove, flat or roundheads, 
selected sizes 
BRASS 
a) Bars, 3/32 in., % in., 4/16 in., 
and % in. thick; % in. to 1 
in. wide, 8 ft. to 10 ft. long, 
selected sizes 
b) Round rods, 3/16 in. to % 
in. by 16ths, selected sizes 
c) Sheets, 28 to 32 American 
gauge, 12 in. wide by 72 in. 
to 84 in. long, selected sizes 


d) Strips, 1/32 in. and 1/16 in. 
thick, % in. to 1% in. wide, 
50 ft. to a coil, selected sizes 

e) Threaded rods, Nos. 6 to 10, 
in 24 in. lengths. Nos. 12, 14, 
Y in.; and 5/16 in., in 24 in. 
lengths, selected sizes 

f) Wire, soft, 8, 11, and 14 Amer- 
ican gauge, selected sizes 

g) Wire, spring, 8 to 22 American 
gauge, selected sizes 

CASEHARDENING COM- 

POUNDS 

CHAPLETS— single and double 
head 
COAL 

a) Charcoal for foundry or forge 

b) Coke for foundry 

c) Forge 

COPPER 

a) Pigs, for casting alloys 5 

b) Sheets, 8 to 25 American 
gauge, 30 in. by 60 m, 
selected sizes 

c) Tubing, outside diameters, 
3/16 in., % in., 5/16 in., 
in., %4 in.; thickness of wall, 
1/32 in.; lengths, 8 ft. to 12 
ft., selected sizes : 

d) Wire, soft, 2 to 20 American 
gauge, in coils, Also in 14, ¥ 
and 1 Ib. spools, sizes 16 to 
(Continued on page 46A) 
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Pe 


apes in using tools isn’t all it takes to make a good wartime worker. He 
must also know how to make his tools last longer and how to conserve 
vital materials. That’s the stamp of the really skilled craftsman. 


So make sure your students know the 4 fundamental rules—for getting more 
service from grinding wheels. You'll be giving industry better workers if 
you do and you'll be making an extra contribution to the war effort yourself. 


RULE | SURE OF 


USING THE RIGHT WHEEL FOR 
EVERY JOB. Grinding wheels are made 
to close tolerances of grit size, bond struc- 
ture, grading and, consequently, perform- 
ance. A wheel accurately fitted for a given 
job will last longer and do better work 
for less money. 


RULE 3 MAKE SURE EACH 


GRINDING WHEEL IS CORRECTLY 
MOUNTED. Mounting is extremely im- 
portant in grinding wheel life and opera- 
tion. It must be carefully done to make 
sure the wheel is in perfect balance and 
funs true. If your students have difficulty 
doing this, we will be glad to send you 
detailed instructions. 


RULE 2 MAKE SURE THAT 


GRINDING SET-UP ON EVERY JOB 
IS RIGHT. Manufacturers’ recommenda- 
tions on wheel speed, coolant, wheel trav- 
erse, grinding pressures etc. should be 
carefully followed. Correct balance of 
these factors is important in order to 
realize the full advantages of properly 
specified wheels. 


ROLE 4 MAKE SURE EACH 


GRINDING MACHINE IS IN GOOD 
CONDITION. Bearings should be snug, 
foundations firm. The frequent inspec- 
tions and careful servicing necessary to 
keep a grinding machine in tiptop con- 
dition will be paid for many times over 
in longer wheel life, better work and 
higher production. 


THE CARBORUNDUM COMPANY 
Niagara Falls, N. Y. 


Sales Offices and Warehouses in New York, Chicago, Philadelphia, Detroit, Cleveland, 
Boston, Pittsburgh, Cincinnati, Grand Rapids 


(Carborundum is a registered trade-mark of and indicates manufacture by The Carborundum Company) 
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Don’t forget, either, that it’s a big help 
to students to learn with the coal that 
industry uses. In addition to grinding 
wheels, the other three Carborundum 
Brand products illustrated below are 
also in demand where abrasive mate- 
rials are needed. Write us for details. 
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GENERAL PURPOSE WHEELS 








MACHINISTS’ STICKS 





METAL FINISHING CLOTH 





COATED ABRASIVES FOR WOODWORKING 


CARBORU 


ABRASIVE 
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; number sizes, 1 to 80, in 3-ft, 
(Continued from page 44A) lengths, selected sizes : 
36, English gauge, selected d) Rods, hexagon and square, = 
sizes cold rolled, % in. to 34 in, in for 
CORE 12-ft. lengths, selected sizes ness 
a) Compounds e) Round, cold rolled, diameters 7: 
b) Flour ¥% in. to 1 in., lengths 12 ft, d 
c) Paste selected sizes ” 
d) Oil f) Sheet, black, Nos. 18, 20, 22, chos 
e) Wax-vent wire 24, 26, 28, U. S. gauge; size suas 
CUTTING COMPOUNDS of sheets, 24 in., 28 in., and 30 invo 
FIREBRICKS AND CLAY —for by 96 in. Wh 
foundry g) Sheet, galvanized, Nos. 18, 20, - 
FIRE HANDLES — assorted sizes 22, 24, 26, 27, and 28 U. S. poin 
GRAPHITE — for foundry gauge; size of sheets, 24 in,, but 
IRON — Pig, for foundry 28 in., and 30 by 96 in., se- poin 
LACQUER —transparent and col- lected sizes 
ored, for finishing h) Threaded rods, Nos. 6 to 10, —_ 
NUTS —S.A.A., acorn cap, castel- in 12-in. lengths. Nos. 12, 14, uses 
lated, square, hexagon, joint, and. Y% in., and 5/16 in., in 24-in. or “ 
a selected sizes and kinds _ lengths, selected sizes undu 
a) Boiled linseed a) Pigs, for casting alloys and ; 
b) Lubricating b) 1C, 1X, 20 by 48 in. vinci 
c) Quenching and hardening c) 1XX, 20 by 48 in. who 
PACKING WASHERS AND BURRS rae 
Round, sheet, square, or tubular a) Copper, burrs, Nos. 3 to 14, in be 
PAINT — back asphaltum 1-Ib. boxes oe 
PINS b) Iron burrs, Nos. 3 to 14, in The 
a) Cotter, 3/32-in. to %-in. 1-Ib. boxes the s: 
i from % in. to 2 in. c) Brass washers, 3/16 in. to 4% for f 
long in. by 16 
b) Flask, for flask repairs d) Iron washers, 3/16 in. to %4 
c) Taper, Nos. 0 to 6, % in. to 2 in) by 16ths 
in. long WELDING FLUXES Ob: 
PUMICE POWDER WELDING RODS (all rods come some 
RIVETS in 24-in. lengths) _ ’ ment 
a) Copper, with burrs, Nos. 7 to a) Brazing, 1/16-in., )4-in., and lect. 1 
14, lengths, % in. to % in, Vee. Cote we 
selected sizes 6) Cast aluminum, 3/16-in., 4- with ; 
b) Iron, No. 14 gauge to 3/16 in., and 3-in. diameter ings, 
in., flathead or button Sent, c) oe OY 16-in., and }- securi 
I i i . 
%4 in. to 1 in. long, selected = 4) Cast bronze, 34-in. diameter under 
c) Tinners’, flathead, 8 oz. to 16 e) Cast copper, 3/16-in. and }4- how 
Ib., either tinned or black, in. diameter s ; such - 
selected sizes f) Cast iron, 3/16-in., 14-in. tone 
SAND 5/16-in., and 3-in. diameter nil 
a) Molding, in 350-Ib. barrels or | &) Low carbon steel, %-in., 4- need 
800-Ib. casks in., and %4-in. diameter involv 
b) Parting, in 350-Ib. barrels or WHITE LEAD — for machine shop and | 
-Ib. casks WIRE situati 
SCREWS a) Annealed, 16 to 34 W and M that 1 
a) Flathead or roundhead iron or gauge, selected sizes he 
- - b) Coppered market, 5 to 18 hibit 1 
brass, selected sizes and kinds F 
“ : W and M gauge, selected sizes are wl 
b) Cap and machine, iron or ing. 2 to 18 W 
brass, selected sizes and kinds ©) Coppered spring, 7 te the an 
c) Set, head and headless d) Steed T ts 18 W and M stinctiy 
SOLDER — acid or rosin core; bar, selected sizes he has 
or solid wire ) Piano, Nos. 2/0 to 36, selected is call 
SOLDERING PASTE OR SALTS ™ cine’ a 
STEEL f) Tinned, 16 to 24 W and M — 
a) Bessemer, rod, 1/64 in. to % gauge, selected sizes _ cans 
in. by 64ths, in 4-ft. lengths, g) Wool, Nos. 0 to 3 in 1-lb. the the 
selected sizes packages, selected sizes of hun 
b) Bars, cold rolled, % in. to % ZINC their s| 
in. thick, % in. to 2 in. wide, a) Pigs, for casting alloys d 
12-ft. lengths, selected sizes b) Sheet, Nos. 4 to 14, sheets 36 underst 
c) Drill rod, letter sizes, A to Z, in. by 84 in. are cel 
extreme 
THE POWER OF PERSUASION anton 
them 
(Continued from page 41A) unde 
i i . . ki ed rst 
a bowl with one fell stroke results in nothing but a wrink use the 
mass. The same sheet in a spinning lathe, with pressure applied One 


by the hand of a skilled workman, readily takes the desired form People 
and becomes an article of beauty and utility. The automobile fender many ¢! 
or body does not spring into its finished form by being subjected to take ce 








a single pair of dies, but is coaxed into shape by a succession of them, } 
changes which accomplish the final result through an effective correla- hye 
tion of effort. losing ¢ 
In the equestian realm the colt is transformed from the carefree ell 
life of the pasture to the disciplined routine of the harness or saddle unscrup 
by a gradual breaking-in process. He is introduced to the leather little i 
by little, and becomes accustomed to it before he is required to pull or ment an, 
bear the load himself. Sudden, erratic, or impatient moves during this Anoth 








(Continued on page 49A) Widely ¢ 
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(Continued from page 46A) 

period of transformation may spoil the horse 
for life, whereas wisdom and persistent firm- 
ness will win him to a life of usefulness. 

Likewise in the field of salesmanship real 
and lasting success is founded upon a well- 
chosen approach and effective means of per- 
suasion. The attempt to persuade the prospect 
involves certain so-called selling points. 
Whether sound or not the clever use of those 
points may accomplish the immediate result; 
but if the persuasion is to be lasting every 
point which has led to it must be funda- 
mentally sound and true. The salesman who 
uses the “last chance” or “preferred prospect” 
or “price rise” argument is likely to be using 
undue force upon his customer. Sound quality 
and lasting utility are more permanently con- 
vincing to the prudent buyer. The customer 
who is swept away by the sheer force of the 
salesman, only to later regret his purchase, 
becomes the embodiment of the old adage: 
“The man convinced against his will is of 
the same opinion still,” and is a poor prospect 
for future business. 


Internal Transformation 
Observations thus briefly sketched indicate 
some of the vast possibilities for accomplish- 
ment under the influence of the human intel- 
lect. With machines, with inanimate materials, 
with animals, and even with other human be- 


ings, the effectiveness of the means toward | 


securing the desired results depends upon an 
understanding of just what means to use and 
how they operate. With inanimate things, 
such as machines and metals and chemical 
compounds, the rules and formulas seem 
easier to grasp sometimes because the factors 
involved are usually more easily controlled 
and less variable. Even in animal life the 
situations are ordinarily simplified by the fact 
that under most circumstances animals ex- 
hibit their real emotions and reactions and 
are what they seem. With the exception of 
the animals and birds who play possum in- 
stinctively, it is rarely that an animal, unless 
he has been trained to do so, can wear what 
is called a poker face. 

Teachers, preachers, salesmen, and _politi- 
cians are all engaged in trying to transform 
the thoughts, actions, emotions, or knowledge 
of human beings or to remold or cultivate 
their skills and intelligence. All these people 
understand, more or less perfectly, that there 
are certain factors or influences which are 
extremely powerful in the process of per- 
suasion. Primitive man discovered some of 
them and knew they worked, but did not 
understand them. Modern man is beginning to 
use them somewhat scientifically. 

One of the chief of these factors is fear. 
People are persuaded through fear to do 
Many things, or refrain from doing them; to 
take certain stands or shrink from taking 
them. Fear of pain may persuade one to be 
4 coward and shrink from danger; fear of 
losing one’s job may persuade him to work 
harder than he otherwise might, or to use 
unscrupulous methods if directed to do so by 
someone in authority; while fear of nunish- 
ment and fear of death are common deterrents. 

Another factor probably as strong and 
widely existent as fear is the hope of reward. 
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For Practical Training 
and Efficient Use of 








Sheet Metal 
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Gas Welding Arc 
Bench Welding 
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Available Floor 
Area 





@ Lyon Shop Equipment solves 
many of the problems faced by voca- 
tional schools striving to meet the 
Nation's need for skilled workers. It 
permits efficient handling of larger 
classes by making better use of avail- 
able floor area. It familiarizes students 
with the type of equipment used in a 
large percentage of America’s lead- 
ing industrial plants. It encourages 
orderliness, eliminates confusion be- 
tween classes and protects valuable 
tools from loss and damage. Mail cou- 
pon today for catalog. 


LYON METAL PRODUCTS 






5203 Madison Avenue 









INCORPORATED 


General Offices: 


Aurora, Illinois 





Men are persuaded to risk their money in 
wagers on problematical outcomes in the hope 
of great financial reward; many schemes of 
investment and speculation are developed on 
the same basis; and the hope of reward in 
the form of approbation, fame, or happiness 
becomes the persuasive factor in society, 
politics, and courtship. 

There are two influences which supersede 
either fear or hope. The first of these is a 
sense of duty. This sense it is which per- 
suades the soldier, the sailor, the fireman, the 
policeman, and the courageous statesman to 
cast aside his fears and his hopes for per- 
sonal reward and ‘take the action which duty 
demands. Closely related to a sense of duty 
is an understanding of what is right. This is 
not confined to moral questions, but is appli- 


cable to any field where an unprejudiced con- 
sideration of facts may lead to an intelligent 
conclusion. It may be anything from deciding 
what kind of chalk to buy for the classroom 
to voting for a president. 

The persuasive power, like many another 
great power in the world, may be used alike 
for good or evil purposes; toward worthy or 
unworthy ends. Many a person has been 
dissuaded from wrongdoing by the steady 
persuasive influence of a true companion or 
friend. In like manner a person of good in- 
tentions may be led into questionable ways 
or crime through the craftiness, scheming, or 
evil intent of another. It has been written by 
the wise poet: “Vice is a monster of such 
frightful mein that to be hated needs but to 

(Continued on page 50A) 
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Six High Duty Hydraulic Types with 





and Without Bar Feed. 
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EASY TO OPERATE...CUT FAST...SAFE...AND ACCURATELY 





Peerless Power Saws, both hydraulic and me- 
chanical types, are serving a more vital need 
today than ever before in defense plants and 
defense training centers. 


Peerless automatic control, including length 
gauging on the hydraulic types, has won a 
broad ac::eotance in plants and schools dur- 
ing the past twenty-five years. High Duty and 
Universal models have the patented Four- 
Sided Saw-Frame and Backing-Plate Blade- 
Support. Other Peerless developments include 





the introduction of Saws suitable for use with 
high-speed-steel blades, and a blade coolant 
system. 


There are four bulletins covering the broad 
Peerless Line — Bulletin 50-A on High Duty 
Hydraulic types . . . Bulletin 53 on Heavy Duty 
Hydraulic Saws for die-block work . . . Bul- 
letin 51-A for Universal types with mechanical 
control . . . and Bulletin 52 covers Standard 
Models for general utility cutting. 


All bulletins sent free on request to Dept. J. 
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Standard Models 
are Built in Five Sizes for Mainte- 
nance and General Utility Cutting. 


PEERLESS MACHINE COMPANY, 
DETAILED SPECIFICATIONS 


RACINE, WISCONSIN 
















































































*High Duty (hydraulic) Saws also a 


*HIGH DUTY i DrY-cuT | 
(Hydraulic) | UNIVERSAL | : STANDARD (3) Sp. Mtr. Dr. || SINGLE 
PLA y N PLA ! N | ” ” ” ” ” ” ” 
SIZES 6Y2” x 62110" x 10” || 636” x 636” 10” x 10”|13” x 13” || 6” x6” | 9x9” |13”x16" || 4% 

Cap. @ 45° Angle 4" x6" |6”x 10” 6” x 10” |9” x 13” 4” x6” 53,” 10” 
Speeds (3) Strokes || 60-100 50-85 50-85 50-85 | 50-25 50-85 £0-85 50-85 || 75-100 

Per Min. 140 125 125 125 195 125 125 125 
Floor Space 30” x 54” 136” x57”|| 24” x 43” | 30” x 68” 138” x 75” ||21” x 54” | 26” x 86” |28” x 102” ||16” x 30” 
Shipping Weight 2170 Ib. | 29301b. || 10001b. | 21751b. |3200Ib. |] 11251b. | 1460 1b. | 21101b. || 250 Ib. 
with Motor : The 4%” Dry Cut 

ilable with tic Bar Feed. for Light Work. 
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be seen; but seen too oft, familiar with his 
face, we first endure, then pity, then em- 
brace.” An excellent portrayal of persuasion 
in the wrong direction! 

Persuasion in man, as in metal, if it is to 
be effective must be accompanied with an 
inner transformation. If this transformation 
is in the right direction it helps man to stick 
to standards of ethics, morality, and duty. 
If it is in the wrong direction, it leads to 
rationalization and undesirable attitudes to- 
ward the realities of life. In any case it 
strengthens one’s belief in the cause for 
which he strives; therefore let the cause be 
worthy. 


Preserving the Foundations 

This power which works within the indi- 
vidual quickly spreads into the group, the 
family, the school, the city, the state, the 
nation, and now more strongly than ever be- 
fore is demanding a place throughout the 
world. The wisdom of a parent or a teacher 
is demonstrated by his ability to persuade 
childhood or youth without the use of auto- 
cratic measures. The caliber of a board of 
education or other board of directors may be 
judged by the mediums through which they 
are persuaded to reach their decisions in the 
adoption of policies, the election of executive 
personnel, and the conduct of regular busi- 
ness. The strength of a nation depends upon 
the extent to which its people have been per- 
suaded to believe in the cause for which it 
stands or strives. Woe to the nation whose 


leaders have persuaded it to believe in a 
cause which they know to be false, or to take 
action which they know to be contrary to 
the nation’s best interests. 

When such a leadership has risen, it must 
be dealt with accordingly lest it cause the 
downfall of the whole world. Domination or 
subjugation, be it restricted or widespread, 
can produce nothing but resentment, despair, 
and hatred. Evil forces must first be wiped 
from the face of the earth before the people 
of the world can again be led to seek that 
inner transformation which will call forth the 
creative powers of every nation for the com- 
mon good of all men. 


Answers te Questions 


BLEACHING MAHOGANY AND WALNUT 


1085. Q.: Can you give me any information 
on how to bleach wood? We have in mind bleach- 
ing a small amount of walnut and mahogany 
to be used for inlays and for such small objects 
as chessmen.— H.C. R 

A.: Relative to your question on bleaching 
wood, the M. L. Campbell Co., Kansas City, 
Mo., furnish a liquid wood bleach and a high- 
power bleach. The liquid wood bleach is intended 
for removing stains and refinishing jobs so as 
to restore the natural color of the wood. The 
high-power bleach is used to bleach dark woods 
to a very light color. This firm claims that their 
bleach will take the color out of walnut, ma- 
hogany, and similar woods, and leave it as light 
as maple. This bleach consists of two liquids 
which must be mixed when used. It is injurious 
to the skin and rubber gloves must be worn 








when using it. This company will, no doubt, be 
glad to give you further information on their 
bleaches. —J. J. M. 


THE QUESTION OF PERIODS 


1083. Q.: I am enclosing two sketches, the one 
of a rocker, the other of a settee. Could you tell 
me the particular periods to which these pieces 
belong. Might the rocker be what is known as 
a Vermont rocker? 
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I should like to make needlepoint for covering 
the old settee. Would this be appropriate for 
that style? 

(Continued on page 52A) 
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9 school use because: 


LOW ORIGINAL INVESTMENT means more 
machines for the same budget—gives every stu- 
_. dentan opportunity togainvaluableexperience. 


~ $TURDY, HEAVY-DUTY CONSTRUCTION 
withstands abuse from new or unskilled students, 
re % assures long life of the tool. 


HIGH PRECISION tolerances are maintained 
: in manufacture—assuring the user of extremely 

~ . @ecurate work. Teaches.students to get the m most 
“from any machine. 


"FULLY ENCLOSED DRIVES protect operator 
_ from dangerous, old fashioned open belts. 


_ COMPACT DESIGN permits more equipment 





__ VERNON NO. O 
* MILL 





vantages of learning on the same machine tools they'll 
Tin fan ESE: Al I vernai machines are of highest quality . . . so carefully built . 
they are widely used in the manufacture of today’s precision defense equipment 
—yet all are moderately priced! You'll find The Vernon line is particularly adapted 


to be placed on a limited floor area—saves valu- 
able space for all necessary activities. 


SIMPLICITY OF OPERATION enables stu- 
dents to get fundamentals without confusion of 
complicated controls. 


ECONOMICAL POWER UNITS give moxi- 
mum necessary power for jobs within capacity 
of machine—yet with comparatively small cur- 
rent consumption, 


ACCESSORY EQUIPMENT especially de- 





signed for these tools gives students wide ¢xpe-. 


rience in handling out-of-the-ordinary jobs and 
increases utility of each machine. 


ations of the Vernon line are available by writing for folders. 
Dealers in every important industrial area. 


MACHINERY MANUFACTURING COMPANY 


1915 EAST 51 ST., 


VERNON LOS ANGELES. CALIFORNIA 


, HORIZONTAL MILLS, VERTICAL MILLS and 
Vernon Line of JIG BORERS, SHAPERS and GRINDERS 
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SEBASTIAN GEARED HEAD LATHES=, 


MEDIUMIPRICED 


TIMKEN 
BEARINGS 


THE MOST 
OUTSTANDING 
VALUE IN ITS 
PRICE FIELD 


Notable among the many desirable 
features of Sebastian Lathes are 
the Eight Speed geared Headstock 
with Timken bearings on all shafts 
— assuring accuracy and from 15% 


2, 06", 1", 1", 
and 20’’ Swing 





to 20% more power; Oversized heat treated, hardened and shaved steel gears in Headstocks—assuring longer life 
and very powerful head; Accuracy .0005" at every point of alignment; Friction Clutch for start and stop of main 
drive, mounted conveniently on headstock. 


Write now for prices and complete detail 


THE SEBASTIAN LATHE COMPANY Box 1017 Cincinnati, Ohio 
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Would you suggest having corresponding floral 
patterns in the backs and a plain seat, or should 
the seat have a corresponding design? 

Would you think an allover conventional de- 
sign to be better than the floral? 

I have never been able to find a piece of 
canvas large enough to cover this piece. I sup- 
pose I will have to purchase it by the yard. — 
F. M. 

A.: The rocker in your sketch is what has 
commonly been termed a Boston rocker. It is 
true to type except for the front legs, which are 
nearly always as shown in the sketch. 

I know of no classification into which I could 
place the settee. The sketch is not very helpful. 
If the legs are proportioned as shown in relation 
to the rest of the piece, I would recommend 
making an allover slip cover for it and letting 
it go at that. It may be a homemade piece, or it 
may be the product of some furniture company 
who built it from their own design. As to the 
cover, it is quite possible that a tastefully de- 
signed and colored piece of cloth would make it 
a fairly acceptable piece of furniture. — Franklin 
H. Gottshall. 


REFINISHING PAINTED MAPLE ROCKER 


1082. Q.: I would like to refinish a maple 
rocker which has been painted. Kindly give direc- 
tions for removing the paint and also the type of 
finish to use on the old maple rocker.— F. M. 

A.: 1. Do all the repairing and regluing before 
attempting to remove the old finish. 

2. Use a waxless varnish remover to strip all 
old finish off as far as possible, or 

3. Use No. 2 steel wool and shellac grade 
denatured alcohol for the same purpose. 

4. Sand off all remains of paint staining and 
the original red buttermilk priming coat, to 
white wood. 

5. Use a commercial two-solution bleach to 
further whiten all remaining traces of color. Do 


not slight the work of sanding as the bleach 
will not take out pigmented stains. Let the 
bleach dry overnight and then wash off with 
clean denatured aicohol to dissolve all traces left. 

6. Sand clean and smooth with not less than 
4/0 paper. 

7. Stain with a Honey Maple or Amber Maple 
water stain. Refer to detailed directions in Wood 
Finishing and Painting Made Easy, Bruce Pub- 
lishing Company, Milwaukee, Wis. 

8. Finish with lacquer if spray equipment is 
at hand, or eggshell varnish as desired. 

9. A beautiful and very permanent finish may 
be had by using DuPont Penetrating Wood 
Finish as per directions on the label. This is 
particularly suited to the work of refinishing 
antiques of all types.— Ralph Waring. 





News Notes 


4 Subjects of nation-wide interest are listed in 
the General Electric Company’s colorfully illus- 
trated 1942 motion-picture catalog. Defense, X- 
ray, railroads, lighting, home economics, five of 
the famous “Excursions in Science,” and a life 
of Thomas A. Edison, the electrical wizard, are 
among the educational and commercial films 
offered. Both sound and silent types are avail- 
able, and several of the sound films are in full 
color. All are listed in the 16mm. size, and most 
of them also in 35mm. 

These motion pictures are free (except for 
shipping fees) to organized groups such as schools, 
churches, and social, civic, and business organiza- 
tions in the United States. For information, write 
Visual Instruction Section, Publicity Department, 
General Electric Co., Schenectady, N. Y., or to 
the nearest G-E office. 

4 The Illinois State Training School for Boys 
at St. Charles will install a $15,000 machine shop. 
This installation will be part of a readjustment 





program which aims to furnish vocational train- 
ing to the 675 boys who are in the institution. 

4 A new specification covering folding chairs 
for schools, designed to encourage correct posture 
and promote the comfort and safety of pupils, 
has been prepared at the National Bureau of 
Standards, Department of Commerce. 

In an investigation 92 chairs submitted by 18 
manufacturers were measured for compliance 
with the principles of safety, comfort, and pos- 
ture, and tested for strength and durability. From 
the facts thus established, specifications were 
written in terms of use factors, leaving maximum 
freedom to the manufacturer in adopting meth- 
ods for meeting these use requirements. 

4 Minnesota will organize classes in metal, 
wood, electricity, and repair of farm machinery 
for rural youth throughout the state as part of 
the defense training effort. : 

4 California State Polytechnic School, San Luis 
Obispo, Calif., is starting a four-month short 
course in specific farming and industrial occupa- 
tions. The objective of this program is to give 
employment skills, primarily to young men 
graduating from high school at midyear. 

4 An illumination table has just been prepared 
by the Westinghouse Editorial Service, East 
Pittsburgh, Pa., which may be both interesting 
and useful to teachers of industrial arts and 
vocational education who have the dual respon- 
sibility of teaching shop and coaching athletic 
teams. This illumination table lists the foot- 
candles required to illuminate areas devoted to 
night games and athletic activities of all kinds. 

4 The All-State Industrial Arts Conference 1s 
to be held this year at State Teachers College, 
California, Pa., for two consecutive days, April 
24 and 25, 1942. Printing instructors will want 
to keep this date in mind. For further informa- 
tion relative to this big state event, write An- 
thony T. Stavaski, instructor of printing. 

¢ Following the resignation of Hubert Howe 
as auto and machine-shop instructor, \ERNON 
Jounson was employed to fill that vacancy at 

(Continued on page 56A) 
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STEWART FURNACES FORGES COMBINATION UNITS STEWART 


DESIGNED AND BUILT FOR VOCATIONAL EDUCATION WORK 





This handy, compact, general purpose Furnace is widely used by vocational instructors and for tool-room 
work. A reducing or neutral atmosphere is easily obtained by regulation of the valves. Inside walls of 
the U-shaped bottom slab are designed to prevent work being pushed off the slab and prevent any direct 
fame from touching work. Removable plate on rear of furnace to make replacing of slab simple and 
y. Pyrometer opening in rear wall. Lined with first quality refractories. Available for hig 


si 
= work at extra charge with carbofrax hearth and support. Heavy duty STEWART cast iron and 


FAMOUS STEWART No. 28 OVEN FURNACE 


welded steel construction. 
Door opening 4” x 8” and is 12” deep giving a hearth area 8” x 12”. 





STEWART No. 51 Bench Oven. 


STEWART No. 28 BENCH OVEN 


This Unit is similar to the No. 28 Oven described above 
except that it is equipped with short legs for bench use. 


Either of these Ovens can be supplied with a counter- 
balanced door at a small extra charge. Thousands of 
STEWART 28’s have been giving day in, day out service 
for twenty years or more throughout the country. 


STEWART No. 51 BENCH OVEN 


Designed for general utility work in school-room or 
tool-room the STEWART No. 51 Bench Oven is a handy, 
compact unit handling high speed or carbon steels 
equally well. Indirect heating does not permit flame to 
contact work. Carbofrax U-shaped hearth prevents work 
falling off slab. Highest quality cast iron and steel con- 
struction. Opening 3” x 5”. Depth 6”. Hearth area 5” x 6”. 


OTHER STEWART OVENS 


The complete STEWART Line of Oven Furnaces include 
all types from the No. 51 Bench Oven with a hearth 
area 5” x 6” to Car Type, Conveyor and Plate Heating 
Units with a hearth area 15 feet x 30 feet. STEWART 
is perfectly equipped to serve you promptly on any 
requirements along this line. Write for recommendations 
and prices. Our engineers are at your service without 
cost or obligation on your part. 


STEWART FORGES 


No. 3 FORGE 


This very popular Forge has an opening 3%” x 8” 
and a depth of 10”. It is frequently used in 
STEWART Triple and Dual Combination Units. 


Cast iron body, base and legs for greatest strength 


and maximum length of service. 


Burners on both sides create combustion immedi- 


SK248 FORGE 


ately over the hearth giving a quick, positive, 
uniform heat throughout the chamber — quick. shop work. 


STEWART HIGH SPEED STEEL FURNACES 


CHICAGO 


Dept. 114, Stewart Industrial Furnace Division 


5600 Roosevelt Rd., Chicago, Ill. 
MAKING QUALITY FURNACES 





YEARS 


Furnaces. 


FAMOUS 


addressed as below. 


has also been added 
school shop teachers. 


FLEXIBLE SHAFT COMPANY 


A new edition is now available for distribution to classes and 
will be sent without charge upon receipt of a post card 


STEWART SAE STEEL SPECIFICATION 


A new edition of the famous STEWART Wall Chart is avail- 
able to Instructors. Also our monthly news bulletin “METAL 
MINUTES.” A new Vest Pocket Heat Treating DATA BOOK 


SEND FOR YOUR FREE COPY OF THE 


STEWART HANDBOOK 


WALL CHART 


to the Stewart Service Material for 


speed 


This sturdy STEWART Forge is designed for tool 
dressing rod end work, welding, center heats and 
similar purposes requiring a fast high heat. Air 
curtain in front protects operator. Quenching tank 
with rack for tongs. The opening is 2” high x 4” 
wide in front and heating depth 8” and the rear 
opening 3”. A very popular Forge for school and 


STEWART No. 28 Oven with carbofrax hearth and No. 51 Oven are ideal for 
high speed steel work where quantities are not large. For special high speed steel 
work we recommend the No. 3 High Speed Furnace (not shown) with cylindrical 
combustion chamber with opening 2” x4” and depth 8”. The No. 3 High Speed 
Steel Unit is frequently made a part of the STEWART Triple or Dual Combinatio 





STEWART No. 28 Oven. 





STEWART No. SK248 Forge. 





STEWART Triple-Purpose Combination Furnace to be 
used by both day and night classes of South Vocational 
High School, Pittsburgh, Pennsylvania. 





56A 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





THE ARMSTRONG PRINCIPAL AGAIN 
MEETS A NATIONAL EMERGENCY 


Overnight the National Defense Program created a new industry of such tremendous propor- 
tions it is measured in multiples of the vast automobile industry, and with it, created great 


shortages of machines, factory space, skilled 


used in industry. 


labor, raw materials ... of almost everything 


First and greatest of the shortages was in machine tools. Yet, although these new machine 


tools had to be built first with, and then equipped with ARMSTRONG TOOL HOLDERS; and 
although the building of numberless new dies, tools, jigs and fixtures required still other 
ARMSTRONG TOOL HOLDERS; and, thousands of existing lathes, planers, slotters and shapers 
had to be “re-tooled” for new defense products; no critical defense work has been held up for 
want of ARMSTRONG TOOL HOLDERS. 

Again the basic Armstrong Principle of Tool Design—the principle of permanent drop 
forged shanks or tool holders which take cutter-bits any mechanic can quickly grind from stock 
shapes of high speed steel, has proven equal to this greatest test. With multi-purpose ARMSTRONG 
TOOL HOLDERS in over 96% of the machine shops, tool rooms and plants the “change over’’ to 
defense work, instead of causing universal delay and confusion, was in each case a matter of 
minutes—a matter of selecting the ARMSTRONG TOOL HOLDER and the correct cutter, adjusting 





for clearance, and starting work. 








ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People“ 
322 No. Francisco Ave., Chicago, U.S.A. 
Eastern Warehouse & Sales Office: 199 Lafayette St., N. Y. 


ARMSTRONG 


TOOLS from your 
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Mount Clemens, Mich. He has reclassified the 
courses and prefers to use the term “metalwork- 
ing,” in which auto mechanics becomes just a 
division of the course. One semester is devoted 
to sheet metal; one to cold metal; another to 
the study of the automobile, Diesel engine, and 
airplane; and still another semester to practical 
work in automobile repair, body bumping and 
painting, automotive electricity, engine lathe, 
heat-treatment, and acetylene welding. 

4 The Stout Institute, Menomonie, Wis., is 
planning to make summer courses available start- 
ing with June 22, some of which are three weeks 
in length, others six weeks, and still others nine 
weeks. 

Opportunities will also be given high school 
graduates to start their college work in the sum- 
mer so that they may do four years of work in 
three years. This will, of course, necessitate their 
attendance at the nine-week summer session. 

4 Bradley Polytechnic Institute will intensify 
the work of all classes during the second semester 


this year, all classes attending six days per week, 
in order that commencement may be advanced to 
the middle of May. 

Tentative plans have also been made to have a 
summer session which will cover three terms of 30 
days each, so that students may complete a whole 
semester’s work between the middle of May and 
the end of August. 

@ Guidance Grows. Ninety-six new books and 
pamphlets appeared in 1940, on methods and 
techniques alone. They are listed in Guidance 
and Personnel Books of 1940, a bibliography just 
published by Occupational Index, Inc., at New 
York University. 

4 Under a special plan, instituted to speed edu- 
cation in the interest of the national war effort, 
January high school graduates were allowed to 
enroll on February 2, in a midyear class at the 
University of Chicago and may receive the uni- 
versity’s new bachelor’s degree by June, 1943. 

Exceptionally well-prepared members of the 
class, by taking advantage of the university’s 
“advance-as-fast-as-qualified” system, may be able 
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to complete the courses for their first year’s work 
before June, which would mean accomplishing 
30 weeks’ work in 20 weeks. The remainder oj 
the midyear class will take part in the more 
than doubled schedule of freshman courses jn 
the summer quarter. , 

By completing their first-year work at this 
time, the students will be able to complete their 
general education in the college of the univer. 
sity to receive the bachelor’s degree a year from 
June. 


Sites Pulidinalions 


Milling-Machine Indexing 

By C. A. Felker and H. W. Paine. Cloth, 88 
pp., § by 9 in., illustrated. Price, $1.50. Published 
by The Bruce Publishing Co., Milwaukee, Wis. 

The authors of this book are providing the 
reader with an unusually comprehensive treatise 
on the important subject of indexing. Probably 
nowhere can anything quite as complete be ob- 
tained by those interested in machine-shop prac- 
tice, toolmaking, or in the operation of the mill- 
ing machine. 

It is, therefore, of great value to the student 
who is taking up these subjects in high schools, 
part-time and full-time vocational schools, in ap- 
prentice classes, defense classes, and in adult-edu- 
cation classes. 

Direct, differential, block, and compound in- 
dexing, as well as graduating with the indexing 
attachment are all fully covered. 

Mathematics for the Aviation Trades 

By James Naidich. Cloth, 267 pp., 6 by 9 in, 
illustrated. Price, $1.80. Published by McGraw- 
Hill Book Co., New York, N. Y. 

The aviation mechanic will find just the ma- 
terial that he needs for carrying on his work. 
There is a complete review of fundamentals in 
arithmetic; areas, volumes, and weight; applica- 
tions of the former to specific airplane computa- 
tions; strength of materials; allowances for 
bends; power; fuel consumption; and compres- 
sion ratio and valve timing. 

The book also contains 100 selected review 
problems. While this book will be of great value 
to the student at school or in vocational classes, 
it will be of equal value to the mechanic, already 
in the trade, who wants to review the mathe- 
matics which his occupation requires him to 
possess. 

50 Metal-Spinning Projects 

By James E. Reagan and Earl E. Smith. Cloth, 
110 pp., 6 by 9 in., illustrated. Price, $1.75. Pub- 
lished by The Bruce Publishing Co., Milwaukee, 
Wis. 

These authors of a previous book entitled 
“Metal Spinning,” present in this volume 50 well- 
chosen designs, which with those already pre- 
sented in their first book, furnish an excellent 
group of projects for any metal-spinning class. 








MISCELLANEOUS 


Employee Organization for Fire Safety : 
Presented by National Fire Protection Associa- 
tion, 60 Batterymarch St., Boston, Mass. Paper, 
46 pp., 6 by 9 in., illustrated. Price, 25 cents. 
Consumer Education 
An Annotated Bibliography by Edgar Dale and 
Norma Vernon. Paper, 35 pp., 6 by 9 in. Price, 
25 cents. Published by Bureau of Educational 
Research, The Ohio State University, Columbus, 
Ohio; and Institute for Consumer Education, 
Stephens College, Columbia, Mo. 
Industrial Arts and the American Tradition ; 
By Boyd H. Bode. Paper, 11 pp., 6 by 9 ™. 
Published by Epsilon Pi Tau, University Station, 
Box 3111, Columbus, Ohio. : 
This pamphlet contains the address which 
Boyd H. Bode presented at Muncie, Ind., on 
November 1, 1941. Twelve chapters of Epsilon 
Pi Tau had assembled to receive this message 0 
which the significance and need of industrial arts 
in American education is strikingly presented. 
(Continued on page 58A) 
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MORSE TOOLS ror te 


ADVANCED OR AUTOMOTIVE SHOP 


MORSE TOOLS 


FOR THE SCHOOL SHOP 





{MT DEMCO 





(above) 
No. 302 Taper Shank Drill. 
Of selected carbon steel, for 
all power drilling not requiring 


high speed. 








lee. 


Sate. 





No. 330 Straight Shank 
Drill. So-called ‘“Jobbers’” 
drill of carbon steel, for use 
in all types of hand drilling. 








(above) 


No. 602 Hand Reamer. 
Spiral Fluted, carbon steel 
reamer, ideal for general hand 
use in the shop. 





No. 1045 Spiral Pointed 
Hand Tap. For machine tap- 
ping of most common mate- 
rials in through holes. Fur- 
nished in plug style only. 





No. 717 Expansion R . 
Available in*%4” to 2” diam- 
eters. Its expansion feature 
makes it highly useful in 
school shop work. 








No. 1184 Adjustable Round 
Die. In all sizes and threads, 
for hand thread cutting of 
commonly used metals. 


The Morse Catalog is a valuable 256-page reference book on quality 
cutting tools. A free copy will be sent to Instructors and Superin- 
tendents requesting it on their official School or Shop Letterhead. 








No. 1683 





No. 495 Combined Drills 
and Countersinks. Made of 
Carbon Steel, in all popular 
sizes and types, for drilling and 
countersinking center holes, or 
for starting holes at an angle. 


No. 1302 High Speed Taper Shank Drills. Tem- 
pered and designed for steady production work in 
power-drilling machines. Diameter from \ af 


Helical Flutes. Taper 4” 


<4 >> 
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we 


to 3". 


No. 1728 High Speed Adjustable Reamer. 
Six tapered blades slide lengthwise in slots, and are 
held in position for desired diameter. 





High Speed Taper Pin Reamer. 
per foot. Indispensable in 
any work where taper pins are used. 





No. 773 Screw Extractor. A 
very useful tool for removing 
broken-off pieces of studs, 
bolts or screws from_ holes. 





No. 1805 Heavy Duty End 
Mill. Coarse-toothed, spiral 
heavy-duty mill. Available in 
right-hand or left-hand types. 
No. 1809 Alternate Tooth 
Milling Cutter. Alternate 


teeth provide a shearing cut 
and ample chip clearance for 
deep slotting in tough metals. 





spi = 


No. 1040 Hand Tap. All 
popular sizes and pitches. Plug 
style illustrated. 





For orderly, systematic ar- 
rangement of drills, Morse 
Drill Blocks and Drill Cases 
are ideal for the school shop. 


No. 1145 Tap Wrench. Furnished 
in sizes 0 and 1, to handle all taps 
from 1/16” to 5/16”, and reamers 
from 1/8” to 15/32”. 





TWIST DRILL & MACHINE COMPANY 


NEW BEDFORD - - - MASS., U. S. A. 





THE MORSE LINE INCLUDES HIGH SPEED AND CARBON DRILLS - REAMERS - CUTTERS - 


TAPS and DIES - SCREW PLATES - ARBORS - CHUCKS - COUNTERBORES - MANDRELS - TAPER PINS - SOCKETS - SLEEVES 
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Back Geared Screw Cutting 
PRECISION LATHES 


SHELDON MACHINE CO., 
4244 No. Knox Ave. 
Chicago, U. S. A. 


INC. 


SHELDON 










A complete line of full sized, full 
weight 10", 11” and 12” Precision 
Lathes . . . bench, floor and pedestal 
types built to industrial machine 


tool standards and specifications. 
Rigid, heavily braced, semi-steel 
beds with hand scraped ways — 


2 “V"-ways and 2 Flat Ways. Large 
hardened steel spindles, ground all 
over and individually fitted into 
hand scraped bearings. Each lathe has a full 
complement of attachments and accessories. Each 
model gives more lathe per dollar. 


For schools—Type ‘’U’’ Sheldon Lathes (second 
from top) are especially recommended because 
they have a 4-speed Roller Bearing V-Belt Drive 
enclosed in cabinet leg. No belt Shifting. Speed 
changes are instantaneous through clutches op- 
erated by outside lever. Student never touches 
belt or moving parts. Full Quick Change Gear 
Box (4 to 224 threads per inch). Longitudinal 
Worm Feed with Power Cross Feed, Thread 
Chasing Dial. 


Write for Catalog and Prices 
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Principles and Techniques of Vocational Guidance 

By George E. Myers. Cloth, 377 pp., 6 by 9 in. 
Price, $3. Published by McGraw-Hill Book Co., 
New York, N. Y. 

A textbook emphasizing the need of vocational 
guidance as a specific type of guidance, and giv- 
ing a clear and well-defined technique for giving 
vocational guidance to the student living under 
conditions as they exist today. 

The book contains 18 chapters in which voca- 
tional guidance; the need for and the responsibil- 
ity of the school in offering an organized program 
of vocational guidance; the services involved in 
offering such guidance; and the need for coun- 
seling, preparing, placement, and follow-up; are 
all clearly and very explicitly and comprehen- 
sively taken up. 

The Art of Photo-Engraving 

By Robert C. Kroll. Published by Industrial 
Arts Laboratory Press, San Jose State College, 
San Jose, Calif., 1941. 

A condensed reprint of an article on the sub- 





ject by the author, this beautifully printed little 
booklet gives a brief, yet quite complete picture 
of the photoengraving process. 

Aerodynamics 

By James A. Brill and H. A. Gray in collabora- 
tion with R. J. Stephenson and Lieut. W. T. 
Brownell. Paper, 36 pp., 534 by 7% in., illus- 
trated. Price, 15 cents. Published by The Univer- 
sity of Chicago Press, Chicago, III. 

This booklet is a guide to be used with the 
instructional sound films, “Theory of Flight,” 
and “Problems of Flight,” prepared by Enrpi 
Classroom Films, Inc., 35-11 35th Ave., Long 
Island City, N. Y. 
Training Oxy-Acetylene 

Operators 

Compiled and presented by the Oxy-Acetylene 
Committee, International Acetylene Association, 
30 East 42nd St., New York City. Paper, 88 pp., 
6 by 9 in. Per copy, 25 cents; de luxe edition, 
75 cents. 

A very concise and helpful booklet containing 
outlines of training courses applicable to the 


Welding and Cutting 
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preparation of welding operators for varioys 
types of general and specific welding are 
presented. 

Mathematics for Electricians and Radiomen 

By Nelson M. Cooke. Cloth, 604 pp., 6 by 9 
in. Price, $4. Published by the McGraw-Hill 
Book Co., New York, N. Y. 

A very comprehensive book on algebra, for- 
mulas, and trigonometry all applied to very prac- 
tical problems in electricity. The use of the slide 
rule also is explained and illustrated. Nine yery 
helpful tables make up the appendix. ’ 
Pictorial West Tech Open-House Book 194 

Photographed and designed at West Technica] 
High School, Cleveland, Ohio. 


Personal News 


DR. MYERS RETIRES 


The Guidance Association of Detroit and 
vicinity gave a dinner honoring Dr. George E. 
Myers on Monday, December 8, 1941. 

Dr. Myers has completed 25 years of service 
at the University of Michigan and retired in 
January, 1942. He helped to develop the pro- 
gram of guidance and placement in Detroit, and 
is a charter member of the Detroit Guidance 
Association. . 






































































Dr. Myers 


The association presented a life membership 
in the National Vocational Guidance Association 
to Dr. Myers at the memorial dinner. Tributes 
were paid to him by Dr. Warren E. Bow, deputy 
superintendent of schools of Detroit; by Dr. 
Charles Spain, president emeritus of Wayne Uni- 
versity; by Dr. Warren K. Layton, director 0! 
the department of guidance and placement 0! 





















the Detroit public schools; by Miss Cleo Murt- p 
land, associate professor of vocational education, 
University of Michigan; and by Miss Virginia fe 
Allan of Dearborn High School. All of the Te 
speakers were colleagues or former students 0! = 
Dr. Myers. . 
A memorial volume containing letters from ty 
numerous friends and colleagues also was Pit: é 
sented to Dr. Myers at this dinner. ; | 
Dr. Myers was born at Massilon, Iowa, No- , 





vember 26, 1871. He received the A.B. degree 
from the Ottawa (Kans.) University in 1896, the 
A.M. degree from the University of Chicago ™ 
1901, and the Ph.D. degree from Clark Univer 
sity in 1906. He also studied at Columbia, 
1914-15. 

His educational experiences cover a wide field. 
He taught at a boarding school at Muskegee, 
Okla., 1896-99; taught mathematics at the 
school in Colorado Springs from 1901-03, and 
was principal there from 1903-04. He belong 
to the faculty of the McKinley Manual Training 
High School,. Washington, D. C., from 1906 to 
1911. : the 
From 1911 to 1913 he was president of 
Kansas State Manual Training Normal School, 

(Continued on page 60A) 
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Technical with arc welders that enjoy such 
wide industrial acceptance as... 


| . ———. HOBART ‘Simplified” 
—||®<> * ARC WELDERS 


‘oit and 
eorge E. 


f service 
tired in 
the pro- 5 ‘ =x 
roit, and g : ? i 
Suidance 4 @ With Hobart Arc Welders accepted as stand- 
ard equipment by so many manufacturers the 
country over, it's easy for your arc welding 
lH HOBARY graduates to adapt themselves to actual indus- 
trial conditions. Then, too, arc welding with Hobart is easier 
because every arc welding step has been “simplified” for 
better and faster production of high quality welds. 

Exclusive Remote Control. This is the valuable Hobart feature 
that enables your students to adjust welding heat 
at the work when changing rods or position, elimi- 
nating the usual necessity of returning to the 
welder. Then there is the Multi-Range Dual Control 

that offers the welder a selection of 1,000 combinations of 

current and voltage to choose from, enabling him to secure 
the EXACT heat for every job. 
You can give your students the benefit of the complete 

Hobart course including equipment, text, lessons as used in 

Hobart’s own Trade School as well as leading NYA classes 





pior A : and technical high schools. Use coupon for complete details. 
- C, ctric * 
bership . ORS on Arc Welding Uses, Techniques, Materials, Etc. 
0 a 
— o Ae 3 Just off “PRACTICAL ARC WELDING Valuable LESSONS BOOK 
4 ; 1f + ad This same 192 page “Lessons in Prac- 
by Dr. A ng the Press MANUAL and Training Course eee ee ene S Oe 
ne Uni- , yr? This entirely new 1942 welding the well-known Hobart Trade School 
ctor o! y a4 manual belongs on the desk of every to teach students the essentials and 
nent of \ i g and weld- finer points of arc welding methods 
» Murt- , ing operator interested in any branch of and applications. It tells everything 
tion : ‘ \ the metal working industries. The en- one needs to know in operating a 
8 AY 4 tire book is written in plain English and modern arc welder and gives exer- 
Virginia . aN ) 4 contains 516 pages supplemented by cises in practical welding problems. 
of the h , hundreds of illustrations, tables Liberally illustrated with photo- 
ents 0! . . and charts for easy understand- $2 graphs and self-explanatory 
ing. Postpaid, only drawings and diagrams. 75° 
‘s from x Postpaid, only 
as pre- , NY i ee oe Special school prices in quantities 
7 > 7 ® Hob a am a i ss ca 
ra, No obart Brothe ~---. 
; <q % rs Co 
wobe 1 GE «, Box IAV-42, 
’ . 
; 2 ! school, 
cago in ol. Pleq 
Univer- y check or rer ' Welders for our 
lumbia, 1 Y ’ book checked — 
le field. 1) NAME 
j iets 


HOBART 2:.:..:20x. 010 


“One of the Worlds Largest Builders of Arc Welders . 
ADDRESS 
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Southington, Connecticut 





TRAINING in SHEET-METAL WORK 


for today’s immediate needs . . and tomorrow’s opportunities 


Skilled sheet-metal workers are in greatest demand today in almost all 
branches of war time metal working industry. 

A sheet-metal department inexpensively equipped with PEXTO 
Machines and Tools will gain valuable time for industry by shortening the 
usua! transition period from learner to qualified sheet-metal worker. 
men will be schooled in the use of blue-prints, familiar with work layout 
practices and trained in the proper handling of the tools of their trade. 
WRITE FOR BOOKLET 


THE PECK, STOW & WILCOX CO. 








Such 








SHEET-METAL WORKING Machines and Tools 
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and then became supervisor of continuation 
classes at New York, where he remained from 
1914 to 1917. He was appointed professor of 
vocational education and guidance at the Uni- 
versity of Michigan, which position he held until 
his retirement. 

He was lecturer on education at the George 
Washington University 1907-10, and taught at 
summer sessions at Indiana University, New 
York University, and the University of Califor- 
nia. He also investigated industrial schools in 
England, France, and Germany. 

Dr. Myers is also known for his professional 
writing, and is a member of the National Edu- 
cation Association, the American Vocational 
Association, the National Vocational Guidance 
Association, and Phi Delta Kappa. 

His friends all join in wishing him many 
pleasant and enjoyable years, now that he has 
retired from the strictly regulated life of the 
busy university professor. 

4 H. H. Gruser, director of vocational educa- 
tion at DuBois, Pa., has recently completed the 
requirements for the doctorate at the Pennsy]- 
vania State College. His research problem con- 
cerned the development of a formula for allocat- 
ing state and federal vocational funds to local 
school units. The title of the dissertation is, “A 
State Plan for Subsidizing Vocational Education 
in Pennsylvania.” 

He was graduated from the State Normal 
School at Kutztown, Pa., in 1923, and later re- 
ceived the B.S. and M.S. degrees from Pennsy]l- 
vania State College. His professional experience 
includes that of teacher of general education 
subjects, industrial arts, vocational trade, direc- 
tor of the evening school, and part-time exten- 
sion teacher trainer for the state of Pennsylvania. 

4 E. E. Howarp, director of industrial arts in 
State Teachers College, Millersville, Pa., since 
the industrial-arts department opened in 1930, 
resigned to take a position in the personnel de- 
partment of the Armstrong Linoleum Co. 

His work at present is concerned with the 








training of emergency workers in the firm’s vari- 
ous industries. 

Mr. Howard obtained both his B.S. and MS. 
in education degrees from the Pennsylvania State 
College, State College, Pa. 

4 Dr. Burt N. Ossurn, who has been on the 
staff of Pennsylvania State College, Sate College, 
Pa., since 1932, has been appointed director of 
the industrial-arts department of that institution 
to fill the place vacated by E. E. Howard. 

Dr. Osburn has occupied the position of pro- 
fessor of education on the Ohio State University 
summer school staff since 1941. 

He obtained his B.A. degree from Iowa State 
College, and his M.A. and Ph.D. degree from 
Ohio State University. 

4 C. B. Coorey, formerly assistant professor 
of industrial arts, Branch Agricultural College, 
Cedar City, Utah, has been: appointed to the 
state office of industrial and vocational educa- 
tion. He will be an assistant to State Director 
Howard Gunderson. Mr. Cooley will be charged 
with the responsibility of outlining courses of 
study and prepare tradesmen from industry to 
teach defense training courses. 

¢ Paut Gren, a graduate of Western Michigan 
College of Education in 1931, is now teaching 
general shop at Eastern Junior High School, 
Bay City, Mich. Before coming to Bay City, 
Mr. Grein taught industrial arts and coached all 
sports at Oxford, Mich., for four years, and at 
Flushing, Mich., for six years. He starred on the 
varsity basketball team while at Western. 

4 Fermor S. Cuurca, assistant headmaster of 
Los Aiamos Ranch School, Los Alamos, N. Mex., 
will be acting headmaster during Col. Hitchcock’s 
absence. 

4 Bernarp J. Rocers, B.A., Yale, joined the 
staff of the Los Alamos Ranch School, Los 
Alamos, N. Mex., when school reopened after 
Christmas. 

4 N. E. Weiss, board of education, Melrose, 
Minn., has cross indexed articles appearing in 
INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 
under metalwork, woodwork, mechanical draw- 








ing, electricity, and general mechanics since Jan- 
uary, 1940. He is anxious to exchange with 
teachers who have made similar indexes prior 
to 1940. 

4 Pror. Russert J. Smitu, of Marquette Uni- 
versity’s College of Engineering, Milwaukee, Wis., 
was granted leave of absence to serve as execu- 
tive engineer for the McDonell Aircraft Corp. 
at St. Louis. 

4 L. S. Hitcucocx, headmaster of Los Alamos 
Ranch School, Los Alamos, N Mex., a lieutenant- 
colonel, Field Artillery Reserve, has been called 
to active service. He left Monday, January 12. 

4 ReusBen ScHaFErR has been appointed to teach 
industrial arts in Flint, Mich. Mr. Schafer has 
been teaching in the Hawaiian Islands since 1934, 
but returned to Wisconsin last August. 


Association News 


A.V.A. CONVENTION 

(Continued from page 23A of the February, 

1942, issue) 

At the Teacher Trainers and Supervisors-Re- 
search meeting of the Agricultural Education 
Section, held Wednesday, Dec. 10, at 1:30 p.m., 
H. M. Hamlin, professor of agricultural educa- 
tion, University of Illinois, Urbana, IIl., acted 
as chairman. ; 

’ The report of the research committee was given 
by R. M. Stewart, professor of rural education, 
Cornell University, Ithaca, N. Y. G. P. Deyoe, 
Department of Agricultural Education, Michigan 
State College, East Lansing, Mich., discussed the 
economic factors and opportunities involved in 
the establishment of young men in farming. He 
emphasized the need of more careful guidance 
and placement as well as providing programs for 
supervised farm practice to effect greater student 
interest in farming and related occupations. 

(Continued on page 74A) 
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TEACHING 


2% 


€ HOURS A DAY 


MARK says: Vocational educa- 

tors have quickly responded to 

their part in the nation’s war- 

time service by rapidly expand- 

ing the essential training of skills 

THIS BOOK IS for industrial production, with 

YOURS particular emphasis on _ arc 
FOR THE ASKING welding. 


Many leading vocational schools are now on a 
24 hour daily basis. To support this pace their 
shop equipment is called upon to withstand ex- 
hausting burdens. Machines for instructional pur- 
poses must stand up. 


Magguewe 


A.CARC WELDERS 
“CAN TAKE IT" 


The gruelling demands of 
production welding -in actual 
industry have long proven the 
Marquette’s remarkable ca- 
pacity to continuously deliver 
superb performance at low 
operating and negligible main- 
tenance costs. 


THESE DISTINGUISHING FEATURES 
make MARQUETTE the “TEACHER’S FAVORITE” 





You can drill hardened steel — any anal- 
ysis, any hardness — just like soft steel 

.. with Hardsteel drills! No annealing, 
no special equipment; the free instruc- 
tion book tells you how to drill, how to 
grind. Send for it NOW! 


BLACK DRILL CO. 


5005 Euclid Ave., Cleveland, O. 








RHODES 7” SHAPER 





@ Sturdily built—Low upkeep @ cilitates instruction @ Improved, 


No moving parts to wear out @ 
Low opersting cost @ Simple to 
operate @ No knobs to turn—no 
combinations to figure @ A tap for 
every heat—a heat stage for every 
job @ Quietness of operation fa- 


heavily insulated transformer gives 
stable, even are at all heat stages 
@ Nine models ranging from 125 
to 350 amperes @ Listed by Under- 


writer's Laboratories, Inc. 


FREE JOB ANALYSIS SHEETS 


409 N. E. Johnson 


MARQUETTE MFG. CO. 


Mi i Mi + 
vr 7 © 





Dear Sirs: Send me 
analysis sheets. 


ae 


School Address .... 


a fzee set of your welding job 


j: EN Sch wiite este 


A precision Shaper that is widely used for educational pur- 
Poses. Easily converted into 31/2" Slotter, making two ma- 
chines in one. Available with countershaft drive, or with motor 
drive, using Y2 H.P. motor, thus making a self-contained 
unit. Occupies small space. Priced low. Send for bulletin. 


THE RHODES MFG. CO. 


WALTHAM, MASS. 


TEACH WITH THE BEST...USE MARQUETTE 
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The Most Complete 
Manual 
and Operation of Blow 
Torches Yet Published 


e HOW A BLOW TORCH WORKS 


on the Care 


Explains the difference between the 
Mechanic’s Grade and the Sharp 
pointed Needle B Identifi 

and describes the jet block, cleaner 
pin, flame control, veins, and other 
parts of both types of 








internal 
burner. 


OPERATING THE BLOW TORCH 

What fuel to use. How to fill, start, and stop. In- 
creasing and decreasing flame volume for best econ- 
omy and efficiency. The distribution of heat in the 
torch flame. 


PROPER CARE OF THE BLOW TORCH 

What to do to insure long life. Trouble shooting 

in the pump, thread joints, and flame. Detailed 
di hit e 1 4 and reas- 





instruction on 


sembling the burner. 


TYPICAL USES OF THE BLOW TORCH 


mi ry a - 


for sweat- 
ing, brazing, burning off paint, 
and other operations involving 
use of the blow torch. 





HELPFUL SAFETY SUGGESTIONS 


Nine rules which if observed at all times, will make 
the blow torch a safe and useful tool for the most 


d or work 





inexperienced 


FREE 


First Edition to voca- 
tional instructors and 
their students as long 
as they last, as Clay- 
ton & Lambert’s con- 
tribution to the im- 
portant job of train- 
ing workers for 
wartime service. Clip 


the enclosed cou- 
pon and mail it 
today. 
Clayton & Lambert Mfg. Co. 
11111 French Rd. 
Detroit, Michigan 
Please send.......... free copies of Torch Pointers. 
NID Suans victa sk vets ac susnnsasectinabssoupeagtvnaebegvenseresiareceaaae 
SURED. uc dus cntsveis 5 vicsoossunnepasisdessonseemeuedetnontanieanaabiie 
III socencasc cra s-eee des oopuuccusgectisauacnuiondbadidaaseisponenaaiinna 
GOD discctctaccicnvvenpiscvnsesmnnnctinnwainnins IID cccsenvcsctniite 
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Shon Equipment News 


New Products — Publications 





CARTER J4 POWER PLANE 


The Carter J4 Plane is motor driven and will 
plane any edge —doors, sash, transoms, etc., up 
to 2 5/16 in. wide — either straight or bevel cut. 
It does the work three to five times faster than 
the planing could be done by hand. With its high 
speed universal motor (18,000 r.p.m.), and its 
patented spiral cutter, the J4 Power Plane does 
a smooth, uniform planing job regardless of the 
grain of the wood. 





Set in a bench bracket furnished with the 
plane, the J4 may be used as a bench jointer for 
much of the planing of small work done in a 
school shop. With the bench bracket and a grind- 
ing attachment, the J4 can be easily set up to 
grind its own cutters. 

Furnished as equipment with the J4 Plane are 
the cutter grinding attachment, grinding wheel 
and arbor, 2%-in. spiral plane cutter, bench 
bracket, wrench, and carrying case. 

Made by the R.-L. Carter Division, The 
Stanley Works, New Britain, Conn. 


NEWLY DESIGNED CONTAINERS 

Suregrip lines, and foolproof pouring, are out- 
standing features of the new bottles introduced 
by Higgins Ink Co., Inc., 271 Ninth St., Brook- 
lyn, N. Y., for their half-pint, pint, and quart 
sizes of American India Ink. 

One important merchandising point in the new 
containers is that they have the same neck and 
shoulder effect as the familiar and popular %4-oz. 
bottle. Years of universal use have associated this 
shape with the name “Higgins,” and carrying the 


HIG GI) 


\MERICAN INDIA, 
walveyroot i H ] 6 Gli 
\MERICAN INDI 
waleryvroof 


HIGGII 


o 
oe 
- 
eo 
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distinctive outline to the larger sizes provides 
quick product identity. 

Labels on the new bottles are placed high, in 
a recess specially molded into the glass at the 
shoulder line. The labels are thus more easily 
visible when located on a shelf with other stock, 
and the recessed effect prevents them from rub- 
bing against each other and being damaged. 


NEW STANLEY POCKET CALIPER RULE NO. 136% 


The new handy pocket-size caliper rule No. 
136%4 will be found very useful by mechanics, 
engineers, draftsmen, estimators, stockmen, build- 
ing craftsmen, service and repairmen, school-shop 
instructors, and homecraftsmen. It is very handy 
for measuring rods, tubing, squares, cable, rope, 
bolts, pipe, and the like. 

This rule may be used for obtaining both ac- 
curate inside and outside measurments. Caliper 
capacity permits measuring hole diameters from 





New pocket caliper 


7/32- to 5-in. widths or lengths up to 5 in., and 
diameters of rounds up to 3 in. 

It is made of boxwood, with brass caliper slide 
graduated by 16ths and 32nds its full length cf 
5 in. The head is carefully machined, and the 
back of the rule has vertical graduations in 16ths 
for easy measuring on straight surfaces. No. 
136% Rule is 5% in. long, and 1 1/16 in. wide, 
= is made by Stanley Tools, New Britain, 

onn. 


NEW STYLE KENNAMETAL-TIPPED TOOLS 


The McKenna Metals Co., 305 Lloyd Ave., 
Latrobe, Pa., announces new styles of Kenna- 
metal-tipped tools especially designed for inter- 





Kennametal-tipped tools 


rupted cutting of steel castings and forgings in 


lathes, boring mills, shapers, and planers. These 
new Kennametal tools with the unique negative 
shear angle of 35 deg., combined with a positive 


(Continued on page 72A) 




















M 














ovides 


gh, in 
it the 
easily 
stock, 
| rub- 
1. 


136% 
e No. 
anics, 
build- 
|-shop 
handy 

rope, 


h ac- 
aliper 
from 









March, 1942 









ty 
y B. Kae 
Wo Het ciee & Coes 
nH, Be th Weve 
. 


Deer 


Rovse Ver 
The Rover sy tor te 
to-date 











SCHOOL SHOP ANNUAL 








A New Revised Edition of the 
Henry Ford Trade School’s 


SHOP THEORY 


@ Thoroughly revised and entirely 
reset — with many new illustra- 
tions and expanded material — 
this book now more than ever 
makes available to all shop classes 
the rich experience of the Henry 
Ford Trade School in preparing 
students for real payroll jobs. 


Covers all fundamentals of shop 
work in the metal trades — de- 
velopment; construction prin- 
ciples; use, care, and operation of 
hand tools; precision tools; and 
the usual IL hi and 
equipment. 





Net price to schools and def 
training classes, $1.00 F.O.B. New 
York. 
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The NEW Economy Model Rouse Vertical Rotary 


Miterer brings new savings to small and large 


2. 


MACHINE SHOP 
MATHEMATICS 


By A. Axelrod, Instructor in Shop 
Mathematics, Vocational and 
Technicel High School, Bayonne, 
New Jersey 


@ This book covers "the mathe- 
matical procedures needed for 
successful work in the machine 
shop trades. Suitable for all 
courses in introductory machine 
shop, especially for courses in the 
11th or 12th grade. Problems cover 
all the usual operations of the 
shop and have been class-tested 
for six years. The language is that 
of a shop foreman giving orders 
for work to be done by the ap- 
prentice. 
















































printers. It is PRICED LOW to fit the conservative 
budget. With a capacity of 700 miters an hour, it 
meets the requirements of the majority of plants. 

Prices and complete information will be mailed 
at your request --- and without obligation to you. 





H.B.ROUSE & COMPANY 


2218 North Wayne Ave 


Chic igo, Illinois 









Tain Your Students on 


PEASE BLUEPRINTING MACHINES 


The most widely used of 
all Blueprinting Equipment 


There are more Pease Blueprinting Machines in successful 
operation than all other makes combined. Moreover, 90 per 
cent of the leading commercial Blueprinters use Pease machines 
because Pease not only originated the process of printing, wash- 
ing, developing and drying automatically by one continuous 
operation, but through more than thirty years of resourceful 
engineering, painstaking research and looking ahead, has 
maintained leadership in the Blueprinting industry. 





MODEL “3” ... a handsome 
table model continuous printer 
especially designed for making 
blueprints or direct process 
prints, where a comparatively 
small quantity is needed, or as 
an auxiliary unit with larger con- 
tinuous blueprinting machines. 
Equipped with two low pressure Mercury Vapor tubes and us- 
ing sliding contact, an exclusive Pease feature, this continuous 
Printer has an actual printing speed of from 2 inches to 2 feet 
per minute. It is made in the 42” size only. 





“JUNIOR” VERTICAL ... the least expensive Blue- 
printing machine for the moderate user of blue- 
prints, occupies a minimum of floor space and will 
make prints in one minute with only one drop of 
the arc lamp. It is mechanical throughout and 
consists of a half cylinder of glass, in a rigid frame- 
work, against which tracings and paper are held by 
means of a canvas curtain on a spring roller. Ex- 
posure is by means of a Pease Type P carbon arc 
lamp. Makes prints up to 24 x 36 inches in size. 


“JUNIOR” SHEET WASHER . . . recommended 
for use with the above models for washing blue- 
prints and brownprints in cut sheet sizes, it dis- 
penses with use of open bath tray, dripping 
prints and wet floors. The blueprints are washed 
better and dry more quickly than when soaked 
in a tray. Aecommodates prints up to 24 x 36 
inches. The Senior Washer can handle prints 
up to 54 x 72 inches. 





“JUNIOR” SHEET DRYER... a small and in- 
expensive dryer is a fitting companion to the 
above machines. It is simple to operate and 
dries prints quickly, leaving them smooth 
and free from wrinkles. Manufactured with 
either gas or electric revolving drying drum. 
Made in only the 42” size. The larger 
“Senior” Dryer is made in the 42” and 54” 
sizes, and when chromium plated drum is 
specified is recommended for drying photo- 
graphic prints. 








EVERYTHING FOR BLUEPRINTING . . . Pease manufactures and 
carries a complete line of blueprinting equipment (including 
other units not illustrated here) such as: Continuous Blueprint- 
ing, Washing and Drying Machines; Blueprint and Negative 
Papers and Cloths; Multazo Direct Process Paper; Blueprinting 
Accessories; Carbons; Thermex Globes; Drafting Room Furn- 
iture and Photographic Arc Lamps. 


Write for Complete Descriptive Literature 


THE C. F. PEASE COMPANY 


2603 WEST IRVING PARK ROAD 
CHICAGO . ILLINOIS 
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These maximum lists may be 
found helpful in checking inven- 
tories or preparing budgets. 

If possible, each shop should have 
access to a projector, so that stills, 
silent movies, or sound movies, may 
be used also in the student’s indus- 
trial arts and vocational education 
courses. 

BELLOWS 

a) Hand, small size 

b) Electric, blower type 
BLACKBOARD — permanent or 

portable 
BOOKCASE — for reference books, 
catalogs, etc., sectional preferable 
BRAYER — 6 or 8 in. for proofing 
BRUSHES 

a) Bench 

b) Benzine, No. 1, oval black 

c) Floor 

d) Padding, 1% in. wide 
BULLETIN BOARD 
CABINETS 

a) Galley, for double column, 
wood or steel, four tiers (to 
be used with typesetting ma- 
chines) 

Galley, for 83%4 in. by 13 in. 

gallys, wood or steel, four 

tiers 

Ink and roller, 

modate platen-press 

wood or steel 

d) Matrix, for use with typeset- 
ting machines only 

e) Roller, cabinet or rack for 
cylinder rollers 

f) Supply, for leads, slugs, spaces, 
strip material, with top for 
lead cutter and mitering ma- 


b 


~— 


to accom- 
rollers, 


c 


~~ 


ine 

g) Type, school type, each to ac- 
commodate two California 
cases, job cases, case slides, 
galley slide, and copyholder 

h) Type, complete with 24 full- 
size California job cases, with 
overhead lead-and-slug cases, 
wood 

j) Type, complete with 24 full- 
size California job _ cases, 
double work band, wood or 
steel 

k) Wood or metal, for filing class 
records, instruction sheets, etc. 

CANS 

a) Benzine, pint size 

b) Benzine, 5-gal. size 

c) Kerosine, safety, 1-gal. size 

d) Waste can, fireproof, for rags 

CASES 

a) Blank, full-size, to accom- 
modate %4-size cases 

b) Border, % size, for ornamental 
borders 


BENZINE OR GASOLINE — for 
cleaning type or presses 
BINDERY TAPE—2 in. 

brown or black 
GOLD BRONZE — pale 
INK 
a) Bond, black, for bond papers 
b) Book, black, for school papers, 
etc. 
c) Cover, colors as selected 
d) Dryers and compounds, as se- 
lected 
e) Half tone, black 
f) Job, colors as selected 
g) Metallic, gold and silver 


wide, 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


Printshop Equipment 


c) Lead and slug, regular size, to 


hold laborsaving fonts of 
leads and slugs 
d) Metal furniture, to hold labor- 


saving fonts 
e) Rule, % size, for brass rule 
CHAIRS — teacher's and tablet arm 
CHASE RACKS 
a) For platen presses 
b) For cylinder presses 


CHASES 
a) For each size of platen press 
b) For cylinder press 


COMPOSING STICKS —6 by 2 
in., 8 by 2 in., 12 by 2 in., and 
18 "by 2 adjustable 

CUTTER 
a) Lead and rule 
b) Paper, lever type, 20 in., with 

pedestal. Should handie 20 by 
26-in. sheet 
c) Paper, lever type, 26 in. or 30 


in. 
d) Paper, lever type, 30 in., with 
divided back gauge 
e) 30 in. to 36 in. power cutter 
DESK —teacher’s, with drawer 
compartments 
DRYING RACKS 
a) Combination drying rack and 
stock table for platen presses, 
30 trays 
b) Trays, interlocking, for cyl- 
inder press 
FOLDING BONES — for 
folding 
FOLDING MACHINE — 20 _ by 
26-in. size, 4 fold, two parallel 
and two right-angle folds, power 
RE — iron, 2 by 4 to 10 


hand 


FURNITU. 
by 15 picas 
GALLEYS — Steel, 834 by 13 in., 
6% by 23% in., double column, 
and 12 by 18 in. 
GAUGE PINS — spring tongue 
GLUE POT — electric, 1-qt. size 
IMPOSING TABLES 
a) 12 by 18 in., with iron top, in- 
cluding reglets and furniture 
b) 24 by 36 in., with iron top, 
complete with galley slides, 
chase rack, reglets, and furni- 
ture 
c) 36 by 48 in., with iron top, 
complete with galley slides, 
chase rack, reglets, and furni- 
ture 
d) 39 by 63 in. with iron 
top, complete drawers, letter 
boards, reglets, and furniture 
INK FOUNTAINS 
a) Short, for 8 by 12, 10 by 15, 
and 12 by 18 presses 
b) Long, for 10 by 15, and 12 by 
18 presses 


KNIVES 

a) Overlay, for make ready 

b) Ink, 6 in. and 8 in. 

c) Ink, 8 in., square end 
LEADER BOXES 
LEADERS 

a) 6, 8, and 10 pt., fine dot 

b) 8 and 10 pt., hyphen 
LINE GAUGES 

a) Metal, brass, or steel 

b) Wood 
METAL FURNACE —for recast- 

ing and refining type metal, used 

only with typesetting machines 
MITERING MACHINE : 
NUMBERING MACHINES 

a) For use on presses 

b) Hand machines 
ORNAMENTS 

a) Assorted floral and decorative 

designs 
b) Border, 6 and 12 pt., decora- 


PERFORATOR 
a) 24 in., foot treadle 
b) 28 in., foot treadle 
PLANER 
a) Mallets, hickory or fiber 
b) Proof, maple, with felt bot- 
tom 
c) Type, maple, with leather top 
PRESSES 
a) Cylinder, two revolution, four 
roller, 25 by 38, complete with 
variable-speed motor, cast rol- 


lers, etc. 
b) Platen, 8 by 12, with foot 
treadle, counter, flywheel 


guard, platen guard, brake, 
and set of cast rollers (motor 
and treadle combination if 
desired) 

c) Platen, 10 by 15, complete with 
variable-speed motor, counter, 
flywheel guard, brake, and set 
of cast rollers, etc. 


d) Platen, 12 by 18, complete 
with variable-speed motors, 
counter, flywheel guard, 


platen guard, brake, and set 
of cast rollers, etc. 
e) Proof, 14 by 18, with cabinet 
f) Proof, 20 by 24, with cabinet 
PUNCH 
a) Foot power, multiple with as- 
sorted punches 
b) Lever, two die, with assorted 
punches 
c) Power, multiple, with assorted 
punches (paper drill may be 
substituted) 
QUOINS 
a) Sizes No. 1 and No. 2 
b) Keys, Sizes No. 1 and No. 2 
RULE — plain and brass (fonts to 
fit quarter cases) 


Printshop Supplies 


h) Process, black, red, yellow, 


blue 
KEROSINE — for cleaning rollers 
PADDING CEMENT 
a) Cold 
b) Hot 
PAPER 
a) Bond, fine grade, 17 by 22 — 
20, white 
b) Bond, medium 
22 — 20, white 
Bond, sulphite, 
20, white 
Bond, sulphite, 17 by 
20, colors as selected 


grade, 17 by 
22 — 


~~ 


c 17 by 


d 22 — 


~~ 





e) Book, enamel, 25 by 38 — 80, 


white 

f) Book, machine finish, 25 by 
38 — 80, white 

g) Book, eggshell finish, 25 by 38 
— 60, white 

h) Cover, as selected, 20 by 26, 
medium 


j) Card Bristol, fine grade, 22 by 
28 —4 ply, white 

k) Index Bristol, medium grade, 
25% by 30% —110, white 

l) Index Bristol, medium grade, 
254% by 30% — 140, white 

m) Mill Bristol, medium grade, 
25% by 30% — 140, colors as 
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a) 2 pt., laborsaving, hai: line, 
side face 

b) 2 pt., laborsaving, 1 pt. side 
face 


c) 1 pt., laborsaving, 1 pt. face 
d) 2 pt., laborsaving, double face 
SAW TRIMMERS — pedestal type, 
with point gauge, and raising and 
lowering table 
SPACING MATERIAL 


a) Iron furniture, as selected 

b) Leads, laborsaving, 2 pt. 

c) Leads, 2-ft. strips, 2 pt. 

d) Slugs, laborsaving, 6 pt. 

e) Slugs, 2-ft. strips, 6 pt. 

f) Spaces and quads 

g) Thin spaces, brass and copper, 

assorted sizes, 6 to 8 pt., one 
size in each box 


SPECIMEN DISPLAY BOARD 


STAPLE BINDER — pedestal type, 
foot power 


STITCHER — — wire, power, capac- 
ity % in. or % in., flat- and sad- 
dle-back tables 

TWEEZERS — 3% in. 

TYMPAN PAPER (with combina- 


tion holder and cutter) 
a) 18 in. 
b) 38 in., upright, to be used with 
cylinder press only 
TYPE 
a) Body, lightface — 8 and 10 pt. 
b) Job, lightface —6, 8, 10, 12, 
14, 18, 24, 30, 36, and 48 pt. 
c) Job, lightface italics—8, 10, 
12, 14, 18, 24, and 36 pt. 
d) Job, boldface —6 and 8 pt.; 
12 pt., No. 26; 12 pt., No. 27; 
12 pt., No. 28; 18 pt., No. 30 
e) Job, light copperplate Gothic 
— 6 pt., Nos. 1, 2, 3, 4; 12 pt., 
Nos. 5, 6, 7, 8 
f) Job, condensed title Gothic— 
12, 18, 24, 36, 48, 60, and 72 
pt. 
g) Job, text type — 10, 12, 14, 18, 
and 24 pt. 
h) Job, typewriter type — 12 pt. 
with spaces 
j) Job, boldface italic—8, 10, 
12, 14, 18, 24, 30, and 36 pt. 
k) Job, heavy copperplate Gothic 
—6 pt., Nos. 21, 22, 23, and 
24; 12 pt., No. 25 
1) Wood, condensed Gothic —§8, 
12, 15, and 18 line 
TYPESETTING MACHINES 
a) Either linotype or intertype, 2 
or 3 magazines, and molds 
Matrices for same, 6, 8, 10, 
and 12 point, as selected 


b 


~~ 


selected 
n) Pressboard, red 
0) Strawboard, No. 40 or No. 50 
pb) Tagboard, ‘manila, 24 by 36 
— 140 
q) Tympan, to fit presses 
r) Wrapping paper, size 
lected 
s) Holder for same 
PASTE 
a) Bindery 
b) Make ready 
TWINE — cotton, for tying jobs 
WIRE STITCHING 
a) No. 25 round wire for stitcher 
b) Wire staples, % in. 


as Se- 
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TO THE MEN BEHIND THE MEN 
THAT MAN THE GUNS 


At no time in history has the work of the 
Instructor been so fraught with possibility. 
The teachings of today will generate the 
designs of the machines of tomorrow; will 
shape the pattern for life after the war; and 
with a whole world needing rebuilding, the 
men being trained today will plan that 
rebuilding. 


Frederick Post ranks the needs of Educa- 
tors second only to those of our country at 
war. And subject only to the prior rights 
of our government we are able to supply 
many of the accessories and media designed 
for classroom use. Your list of requirements 
will receive quick and careful handling. 


FREE TO INSTRUCTORS 


As a part of Post cooperation with the 
Instructor in familiarizing the student 
with the various media with which be 
will work, we have prepared Bulletin 
1000 containing samples and descrip- 
tions of the four Post products identi- 
fied below. 


The products are typical of great 
advancements made in each of their 
fields. We will gladly honor requests 
for your requirements addressed to 


FREDERICK POST CO. . . . Box 803 ... CHICAGO 














SCHOOL SHOP ANNUAL 


availability of suitable reference 

od. a books for industrial workers and 
trainees is of prime importance. 

Plant expansion and extension of school training 
due to the war emergency call for reliable, 
authoritative textbooks offering basic instruction 
as well as advanced technical training. The 50 
year record of the International Textbook Company 
in preparation and publication of fully illustrated, 
easily understandable authentic textbooks for 


industrial education 
speaks for itself — T O D A Yy! 
Examine this Brief Checklist 


Automobile Mechanics 
Automobiles and Automobile oa. a ee) 
Automobile Electric Ignition ... -.00 
Automobile ws Tune a. 
Carburetors... Se ee 


Aviation Mechanics 
Aircraft Metalwork ................ 
Aviation Engines I 
I 
Aviation Engines III 





Blueprint Reading 

Elements of Blueprint Reading 

je ee oes 5 | een 
Diesel Engines 

High-Speed Diesel me. 


Marine Engines .. 
Stationary Diesel ‘Engines... 


Drafting 
Advanced Mechanical Drawing for High Schools 
Airplane Drafting 
Elementary Mechanical Drawing for High Schools. 
Mold-Loft Work 


Foundry Work 


mat emistry and imnaumhedin a eaaiaasiil 
Green-Sand Molding .. tia cicamabienrceni 
Metallurgy.._.... 


Machine Shop Work 


Erecting ... TONE ee ee 

Lathe Work I .. 

Lathe Work II . Since has putchicsSeeeiaensiteva ei ane 
Measuring Instruments 


Tool and Die Making 
Dies and Die Making....................... ; 
Forging Dies ; 
Toolmaking 

Welding 


Electric Welding I 
Electric Welding II... 

Gas Welding 

Gas Welding and Cutting ... 


Woodworking 





' 4 : “” 
bpp 


S88888 438s 





: : : o” 
rt ot me DD = DO 


Carpentry III ee 
The Slide Rule ........... 

The Steel Square 
Woodworking Through Visual Instruction ... 





Write for Examination Copies on pene 


Send for GENERAL CATALOG for COMPLETE LIST 


INTERNATIONAL TEXTBOOK COMPANY 
SCRANTON, PENNSYLVANIA 





THE EBERHARD FABER DRAWING PENCIL WITH THE MICROTOMIC 
“EAD... 











INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 
Drafting Equipment 
and Supplies 


HEY are busy in shops now... 

learning to turn well-detailed plans 
into solid facts . . . these hands that 
will build the world of tomorrow. Their 
future work will be greatly influenced 
by the habits they form today ... as 
you guide their choice of the most basic 
tool, their pencils. The Eberhard Faber 
Microtomic VAN Dyxe Drawing Pencil 
will meet your strictest specifications 
for long wear, smoothness and clean- 
ness of line. It allows ideas to flow 
with ease and without interruption. 
Used by discriminating draftsmen, en- 
gineers, architects, designers and art- 
ists everywhere. 


MIEOCROTOMIC 


VAN DYKE 


DRAWING PENCILS 


18 DEGREES ... AND 6 WITH CHISEL POINT 


LEADS 





These maximum lists may be 
found helpful in checking inven- 
tories or preparing budgets. 

If possible, each shop should have 
access to a projector, so that stills, 
silent movies, or sound movies, may 
be used also in the student’s indus- 
trial arts and vocational education 
courses. 

ADJUSTABLE-CURVE RULER 
BEAM COMPASS 

BENCH BRUSHES 
BLACKBOARD 

a) Permanent or portable 

b) Compass, 15 in., with locking 

device 

c) Drawing set: T square, 

straightedge, triangle, and pro- 
tractor 
BLUEPRINT 

a) Frame or machine 

b) Washing trays or washer 

c) Paper tube, airtight 

d) Drying rack or dryer 
BOOKCASE 
CABINET 

a) For filing drawings 

b) For storing drawing boards 

c) For storing drawing instru- 

ments 

d) For storing models 
CALIPERS — 6 in. and 8 in., inside 

and outside 
CHAIR — teacher’s 
DESK — teacher’s 
DIVIDERS — proportional 
DRAFTING MACHINE — and ac- 

cessories 
DRAFTSMAN’S STEEL PRO- 

TRACTOR 
DRAWING BOARDS — large 
DRAWING-BOARD SUPPORTS 

—to be set on or attached to 

woodworker’s bench 
DRAWING TABLES AND 

STOOLS 

a) For students 

b) For teachers 
INK-BOTTLE HOLDER 
IRREGULAR CURVES —Nos. 17, 

21, and 24, wood, rubber, or 

transparent 
LETTERING ANGLES 
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LETTERING PENS — assortment 


of 12 
LEVEL OR TRANSIT — builders’ 
for architectural students 
LEVELING ROD—for use with 
the transit 
MACHINISTS’ COMBINATION 
SET — 12 in. 
MARKING PINS—for use with 
measuring tape, for architectural 
students 
MICROMETER —1 in., for me- 
chanical-drafting students 
OILSTONE — 3-in. case 
PANTOGRAPH — 21 in. 
PARALLEL RULES 
PLANIMETERS 
PLUMB BOB 
SHEARS — for trimming blueprints 
and drawings 
SPEED COUNTER —for mechan- 
ical-drafting students 
STEEL SCALES — 12 in. 
STOP WATCH —for mechanical- 
drafting students 
TABLE 
a) For cutting and trimming 
drawings and blueprints 

b) For disassembling and reas- 
sembling machine parts . and 
models 

TAPELINE 
a) 100 ft., steel, for architectural 

students 
b) 50 ft., steel or metallic 

TOOLBOX — containing 1 ma- 
chinists’ hammer, one 6-in. ad- 
justable wrench, one 6-in. screw 
driver, one 6-in. combination 
pliers 

TRIANGLES 
a) 30-60 deg., 14 in. transparent 
b) 45 deg., 10 in. transparent 

TRIANGULAR SCALES — civil 
engineers’ type, 12 in. 

T SQUARE — adjustable or fixed 
head, for large drawing board or 
straightedge with parallel rule 
attachment for large drawing 


oar 
WALL CHARTS — lettering, deci- 

mal equivalents, etc. 
YARDSTICK 


Drafting—Small Equipment 


To be provided by, or for, each 
student 
DRAWING BOARD —size to be 
specified by instructor 
DRAWING INSTRUMENTS — as 
specified by instructor 
ERASING SHIELD 
IRREGULAR CURVE—Nos. 8 
and 13, transparent 
PENCIL COMPASS 
PENHOLDER —for lettering pens 


Drafting 


BICHROMATE OF POTASH— 
crystals 

BLUEPRINT 
a) Paper, 36 in. wide 
b) Writing fluid 

PAPER 
a) Cross section, 8% by 11 in. 
b) Detail, 24 by 36 in. 
c) Drawing, 24 by 36 in. 


PENS — assorted, for lettering 

PROTRACTOR — not over 5 in. 

SCALE—12 in. architects’, trian- 
gular 

SCALE GUARD ; 

SLIDE RULE — 10 in., as specified 
by instructor 

T SQUARE —to fit drawing board 

TRIANGLES — 30-60 deg., 10 m. 
transparent, and 45 deg., 8 m. 
transparent 


Supplies 


d) Isometric, 7 by 10 in. 

e) Tracing, 36 in. 
POWDER — for tracing cloth 
TRACING CLOTH — 36 in. 
VAN DYKE 

a) Fixing salts 

b) Paper, 36 in. 

c) Writing fluid 

(Continued on page 72A) 
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SCHOOL SHOP ANNUAL 











Speed Ya TRAINING 
with Wi SLIDEFILMS! 


To train youths and adults quickly for 
defense jobs, illustrate lessons with con- 
venient, inexpensive S.V.E. slidefilms. 
These are strips of 35 mm. film contain- 
ing series of 30 or more still pictures 
which can be shown life-size for group 
instruction. 


S.V.E. VOCATIONAL TRAINING FILMS 


The S.V.E. library includes a large selection of apecialiy made Picturols 
(slidefilms) on many vocations, including auto h making, 
electric welding, machine-shop mechan- 
ics, molding and core making, pattern 
making, and sheet metal work. Many of 
these new Picturols were made in voca- 
tional schools, co-operating with the Na- 
tional Defense Program. They place 
emphasis on actual steps in training 
rather than upon guidance. The Society 
also has a large collection of films on 
vocational guidance. 


WRITE FOR FREE CATALOGS 


S.V.E. library has the world’s largest 
listing, not only of vocational and other 
educational slidefilms, but also of full- 
color 2x2" Kodachrome slides. Write 
today for your free copy of S.V.E. cata- 
logs on Picturols and other slidefilms and 
Kodachrome slides. If you do not have 
projectors, ask about S.V.E. equipment. 
There are styles for every need from 
100 to 300 watts. 















S.V.E. byt = ey Projector 
Model AAA 


shows single or double frame 
slidefilms and 2” x 2” slides. 
It is one ¢ many models in 
the S.V.E. line. 


SOCIETY FOR VISUAL EDUCATION, INC. 





DEPT. 3VE, 100 EAST OHIO ST. CHICAGO, ILL. 











To-Day'‘s Ignition Service Demands the 


WEIDENHOFF DISTRIB-U-SCOPE 


Just as you need a micrometer for pre- 
cision measurements or a machine for 
dynamically balancing wheels and tires, 
you need this ignition distributor testing 
and correcting instrument. The distributor 
is at the bottle neck of good ignition—it 
must be mechanically and electrically 
correct for smooth powerful engine per- 
formance. 


The Distrib-U-Scope completely checks 
cam wear, point bounce, shaft wear, dwell 
or cam angle, synchronization of two sets 
of breakers, governor and vacuum con- 
trol, spark advance, etc. You actually see 
an electrical picture of the distributor 
action from low to high speed. Tells you 
what is necessary and shows if the serv- 
ice work has brought the distributor up 
to factory standard. 


Write for a copy of the Weidenhoff 
Bulletin on the Ten Hundred Series, Dis- 
trib-U-Scope. It gives valuable information 
and hints on the various types of distribu- 
tors and their service requirements. One 
of the most comprehensive works written 
on ignition distributors. It's yours for the 
asking, 


Joseph Weidenhoff, 
4340-58 W. Roosevelt Road 
CHICAGO, U.S.A. 



















For 


DEFENSE JOB TRAINING 
Courses 















MACHINE SHOP 
A Good Mechanic Seldom Gets Hurt (Machine one, 


asc capswsudesueteese ee . 80. 
 rcciccnvccstbaweesnsentsesas .. 3.50 
Machine Trades Blue 


t Reading (actual produc- r 


tion blueprints): [hne-Streeter ‘ 
Machine Shop Operations (job tickets): Barritt..... 5.00 


ne cies cease cave gatawseseopetsens 4.50 
Machine Design: Winston........................-...- 3.00 
Forging Practice: Johmson..................:..s0eee+: 1.50 
Foundry Work: Stimpson-Gray-Grennan........... 2.00 


Machine Shop Work: ee ene. --- 2.98 





Metallurgy: Johnson-Dean-Gregg.................... 1.50 
Pattern Making: Ritchey-Monroe-Beese-Hall.. ... 2.00 
EE SIs rscerssesncxecinesstssessvcnscses 3.50 
WELDING 

a ocindiendsdcnsbicceesen 1.25 
Oxyacetylene Welding: Kehl-Potter................... 1.25 
AVIATION 

Flight-Aviation Engines: Kuns........................ 3.25 


a and Maintenance: Wright- 
Dyer-Martin 


Flight-First Principles: Wright-Martin-Smiley, Jr. 2. 50 
Flight-Meteorology and Aircraft and Instruments: 


Ns 56vb600850006405s60005060c0006 3.25 
SHIPBUILDING 
Shipbuilding Terms: Williamson..................... 0.50 


TEACHER and FOREMANSHIP TRAINING 


— Hints For Teachers of Vocational Subjects: 





chat $asak eset eed ensiwaeec hens aenennebeesaneiess 0.50 

How to Train Shop Workers (mimeographed) 

CY SEES cctoccokshessebeneesensessndeses 1.25 
Production M Z t: Si Din6ésescecs 3.50 
DIESEL* ‘ 
High Speed Diesel Engines: Morrison................. 2.50 
Diesel eg and Maintenance 

(Heavy-duty): Morrison........................... 2.25 
Diesel Engines-Theory and Design: Degler........... 2.50 
























These modern texts have been espe- 
cially prepared for school use. You 
can employ many of them to ex- 
cellent advantage in your National 
Defense or regular Program. An ex- 
amination will convince you of their 
suitability to your classroom needs. 
Any books sent for 30 days ON 
APPROVAL inspection subject to our 
educational discount if retained. 











(TEAR OFF HERE AND MAIL TO US) 
AMERICAN TECHNICAL SOCIETY 

(Vocational Publishers Since 1898) 

Drexel Ave., at 58th St., Chicago, Dept. HS — 114 
Please send the following texts for 30 days ON APPROVAL examination. I 
will either return them at the end of that time or remit less your educa- 
tional discount. 
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INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 
ee eon eS ee OR SOR Ce 


TRAIN on the Furnaces 
VITAL for VICTORY 


J co S 


FURNACES 
, ray 
Norm 


No. 550 POT HARDENING 
AND *MELTING FURNACE 


Students easily learn to apa 
these furnaces, industry turns to 
Johnson Furnaces for speed and 
economical operation. No. 550 
provides low-cost salt, cyanide 
and lead hardening, as well as 
melting of aluminum and nickel 
silver. With 8” x 10” at Se 
the price is only $125* F. 
Factory. Also available with 
other pot sizes. Write for details. 


* Prices subject to change 
without notice. 


| 
| 
bes | 
27 
m 
m 
| 
| 
| 
1 


JOHNSON GAS 
APPLIANCE CO. 


557 E. Ave. NW., 
Cedar Rapids, lowa 
Please send me Free new Johnson Catalog. 





Bite seca 


pee Peace 



















x * 
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» The leading books on 


ARC 
WELDING 








Used by hundreds of schools and colleges 


“Procedure Handbook of Arc Welding Design and Practice.” 
Authentic reference guide on all phases of arc welding. 1152 
pages. 1557 illustrations. Price $1.50 postpaid in U. S. A.; $2.00 
elsewhere. 


“Lessons in Arc Welding.” Complete and expert instruction in al! 
phases of arc welding practice. 60 individual lessons. 184 pages. 
170 illustrations. Price 50c postpaid in U. S. A.; 75c elsewhere. 


“Simple Blueprint Reading.” Provides simplified approach to easy 
mastery of blueprint reading. 138 pages. 100 illustrations. Price 
50c postpaid in U. S. A.; 75c elsewhere. 


“Arc Welding in Design, Manufacture and Construction.” Includes 
109 outstanding welding studies from the $200,000 Award Program 
of The James F. Lincoln Arc Welding Foundation. 1408 pages. 695 
illustrations. Price $1.50 postpaid in U. S. A.; $2.00 elsewhere. 


“Welding Metallurgy.” Easy to understand. Authoritative. 359 
pages. About 140 illustrations. Price $1.50 postpaid in U. S. A.; 





Sales Offices 


Bourse Bidg., Philadelphia 
120 Liberty St., 
New York City 
Cc. B. BABCOCK CO. 
4.5 11th St., San Francisco 


$2.00 elsewhere. 








THE LINCOLN ELECTRIC CO. 


Educational Dept. 


Cleveland, Ohio 











Drafting— 
Additional Supplies 


(Continued from page 70A) 


To be provided by, or for, each 
student 
ERASERS 

a) Cleaning 

b) Ink 

c) Pencil 
INK 

a) Black, waterproof 

b) Colored, if required 
PENCILS — DRAWING, HB, 2H, 

3H, 4H, and 6H 
PENCIL POINTER PAD 
THUMBTACKS OR 

TAPE 


SCOTCH 





SHOP EQUIPMENT NEWS 


(Continued from page 62A) 


side rake of 15 deg., will permit the same econ- 
omy in machining irregular sections as has been 
realized hitherto in simpler jobs. 

The principle of these new tools, known as 
Kennametal styles 35, 36, 37, and 38, is that the 
interruption on the work first strikes the tool at 
a place back of the extreme point, where the 
cutting edge is mechanically strong, and then 
shears off the chip with a progressive action. 
These tools are made either right or left hand. 
The tips are longer than on other standard 
Kennametal tools to compensate for the fore- 
shortening of the 35-deg. shear angle and they 
project above the shank at the back to allow 
sufficient steel under the point. 





OXYACETYLENE TIP WITH DIVERGENT NOZZLE 


A series of oxyacetylene machine cutting tips 
which will speed up the rate of cutting from 20 
to 30 per cent have been developed by Air Re- 
duction, 60 E. 42nd St., New York City. 

The Airco “45” high-speed machine cutting 
tip has a nozzle with a divergent orifice which 
ejects a narrow, high velocity stream of oxygen, 
practically free of exit turbulence. This produces 
a narrower kerf, and conserves on the oxygen 
consumption. 

Airco “45” high-speed machine cutting tips are 





The Airco “45” high-speed machine 
cutting tip makes short work of cut- 
ting out a semi-circular piece from 


this 6-in. thick alloy-steel block 
used in a field gun 





available in sizes 0, 1, 2, 3, 4, 6, 8, wn 10 for 
cutting metal thicknesses up to 8 in. The tips 
fit all standard machine cutting torches. 


HAMMOND “OD” CYLINDRICAL POLISHER 

Hammond Machinery Builders, Inc., 1665 
Deuglas Ave., Kalamazoo, Mich., announce the 
development of a new “OD” Cylindrical Polish- 
ing Machine capable of handling % to 9 in. out- 
side diameter cylindrical shapes, rods, and tubes. 
The range of feed of this machine is from 0 to 
50 f.p.m., forward or reverse. The machine is 
simple to operate so that even an inexperienced 
operator can secure quality finishes at high- 
production rates. 

(Continued on page 77A) 





Cylindrical polisher 
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Teach YOUR BOYS 
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Yuis PRACTICAL SKILL 





Soldering skill—the knack of using Kester Flus- 
Filled Solder—is more in demand today, in cer- 
tain industries, than ever before! Your boys can 
easily acquire it. They can learn, in your shop, 
how this standard material protects vital nerve 
centers, like radio and control equipment, in 
planes, tanks, ships, and general war communi- 
cations. 


And they’ll get a bigger kick out of making things 
of metal, while they’re using Kester Flux-Filled 
Solder—the kind that’s easy to use and gets neat, 
permanent results. 


The work they turn out, and the practical knowl- 
edge they acquire, reflects credit on you, their 
instructor. At the same time, you have simplified 
your job—because the self-contained flux in Kester 
eliminates flux-spattered floors and benches. You 
can cut convenient lengths of solder from the 
spool, one for each boy, if you desire. 


Order Kester Flux-Filled Solder from your whole- 
saler, or write the address below. 


KESTER SOLDER COMPANY 
4257 WRIGHTWOOD AVENUE, CHICAGO, ILLINOIS 
Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 
Pan American Airways Photograph 
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SURFACE RACEWAY WIRING 


In response to many requests, The Wiremold Company has 
prepared a practical and complete instruction course for elec- 
trical wiring with Surface Metal Raceways and Fittings. 


Designed specifically for use in electrical shop courses, this 
oauad is conveniently divided into two parts: (1) Instructor's 
Key Sheets which give the correct fitting numbers for all required 
materials, and (2) Student's Assignment Sheets which include 
descriptions and diagrams of the assigned jobs. The Assignment 
Sheets are printed on special thin paper so that they may be 
handed out to students for blueprint reproduction if desired. 


FOLLOWS APPROVED SCHOOL PRACTICES 


In preparing this material, The Wiremold Company worked 
in collaboration with Mr. John J. L. Gross, Instructor in Applied 
Electricity at the Murrell-Dobbins School in Philadelphia. The 
course is in full accordance with approved school practices in 
teaching this subject. 


WRITE FOR A FREE COPY OF THE COURSE 


Free copies of the course are available, to schools and elec- 
trical instructors. Since the material represents a considerable 
investment in, both time and money, we wish to limit the dis- 
tribution to those vitally interested in it; therefore, we request 
that your letter be written on your school letterhead, or that 
it be accompanied by other suitable identification. A nominal 
price of $2.50 per copy has been set for general distribution. 


This material is offered by The Wiremold Company as a free 
service to vocational and trade schools. We are sure you will 
find that it is interesting and authoritative, and that it will lend 
itself to practical application in electrical shop courses. 


THe Wiremor.DdD Company 


HARTFORO,CONN. 
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(Continued from page 60A) 


T. Wheeler, Department of Agricultural Educa- 
tion, University of Georgia, Athens, Ga., gave a 
composite review of community and parental 
factors relating to the establishment of young 
men in farming. 

At the Thursday morning meeting of this 
section John G. Glavin, state supervisor of agri- 
cultural College, Logan, Utah, and L. E. Haw- 
man. W. T. 7, chief, Agricultural Educa- 
tion Service, U. S. Office of Education, Wash- 
ington, D. C., A. K. Getman, chief, agricultural 
education, Albany, N.Y, L. 2. Humpherys, pro- 
fessor of agricultural education, Utah State Agri- 
cultural College, Logan, Utah, and L. E. Haw- 
kins, agricultural commissioner, Chamber of 
Commerce, Kansas City, Mo., were the speakers. 

The ‘subjects discussed were: “The Agricultural 
Education Situation,” “The Long-Time View- 
point,” “Organizing Agricultural Education for 
Maximum Effectiveness,” and ‘Vocational Agri- 
culture-Future Farmer Activities in Kansas City.” 


Agricultural Education 
The Agricultural Education Standards Com- 
mittee held a breakfast meeting on Friday morn- 
ing. At the morning session C. B. Gentry, dean 
of faculty and professor of education, University 
of Connecticut, Storrs, Conn., presided. 
The subjects discussed were “Agricultural 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





Changes in Europe and Possible Effects on 
American Agriculture,” and “Agricultural Plan- 
ning for Defense,” and the speakers were J. 
Clyde Marquis, Foreign Agricultural Relations 
Service, U.S.D.A., Washington, D. C., and Thomas 
L. Ayers, Southern Division, A.A.A., U.S.D.A., 
Washington, D. C. R. H. Woods, state director 
of vocational education, Frankfort, Ky., was the 
discussion leader. 

“H. O. Sampson, state supervisor of agricul- 
tural education, State Agricultural College, New 
Brunswick, N. J., was chairman at the Friday 
afternoon session at which the speakers, R. W. 
Gregory, specialist in part-time and evening 
schools, Agricultural Education Service, U. S. 
Office of Education, Washington, D. C., and D. 
M. Clements, agent, Southern Region, Agricul- 
tural Education Service, U. S. Office of Educa- 
tion, Washington, D. C., discussed the questions 
of “The Agricultural Situation and Gut-of-School 
Farm Youth,” and “Vocational Agriculture’s 
Responsibility in Defense.” 

A panel discussion was also held on “Voca- 
tional Agriculture and Defense,” and L. H. Den- 
nis, executive secretary, American Vocational 
Association, Inc., Washington, D. C., was the 
chairman, and A. P. Fatherree, state supervisor 
of agricultural education, Jackson, Miss., M. D. 
Mobley, state director of vocational education, 
Atlanta, Ga., F. E. Moore, state director of vo- 
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cational education, Des Moines, Iowa, H. 0. 
Sampson, state supervisor of agricultural educa- 
tion, State Agricultural College, New Brunswick, 
N. J., Louis M. Sasman, state supervisor of 
agricultural education, Madison, Wis., and R. 
H. Woods, state director of vocational education, 
Frankfort, Ky., composed the panel. 

At the Saturday morning session R. W. Heim, 
professor of agricultural education, University of 
Delaware, Newark, Del., presided. 

At this session a report of the “Report of 
Agricultural Education Policy Committee” was 
made by J. A. McPhee, chief, Bureau of Agri- 
cultural Education, San Luis Obispo, Calif. 

Fred A. Smith, vice-president of the A.V.A. 
for Agricultural Education, and State Director 
of Vocational Education, Little Rock, Ark., 
acted as chairman at the business meeting which 
followed. 


Vocational Agriculture Teachers 


Under the chairmanship of R. Arthur Lund- 
gren, president, Massachusetts Agricultural Teach- 
ers Association, the Vocational Agriculture 
teachers held a meeting on Friday afternoon. 

W. G. Weiler, assistant state supervisor of 
agricultural education, Columbus, Ohio, dis- 
cussed “Have We Selected the Right Boys for 
the State Farmer Degree,” and Ernest H. Noble, 

(Continued on page 86A) 


Automotive Equipment, Tools, and Supplies 








These maximum lists may be 
found helpful in checking inven- 
tories or preparing budgets. 

If possible, each shop should have 
access to a projector, so that stills, 
silent movies, or sound movies, may 
be used also in the student’s indus- 
trial a and vocational education 
course. 

AIR COMPRESSOR 
a) 3 to 4 cu, ft., with tank, pip- 
ing, and motor 

b) Small portable, 1 cu. ft., with 


motor 
ALIGNING JIG—for connecting 
rods 


ANVIL 
a) No. 100 or No. 125 
b) Rim 

ARMATURE GROWLER AND 
TESTER 


AXLE STANDS 
BATTERY EQUIPMENT 
a) Cell tester, panel type with 


ABRASIVE —rubstone for cleaning 

castings in foundry 
ALCOHOL TESTER 
BATTERY 

a) Cell tester, prod type 

b) Cell tester, cadmium 

c) Clips, large 

d) Element pullers 

e) Fillers 

f) Funnels, glass 

g) Hydrometer, acid 

h) Knives 

j) Post builders 

k) Post drills 

1) Post markers 

m) Separator trimmer 
BITS 

a) Expansive 

b) Ratchet brace 

c) Wood, 3/16 in. to 1 in. 
BOLT CUTTER —24 in. and 36 


in. 
CALIPERS —6 in. inside and out- 
side 
CANS 
a) Oil, 1/3 pt. 


discharge rack 
b) Charger (15-battery size) with 
rack 
c) Charger (6-battery size) 
d) Gas stove (small) 
e) Lead-burning torches, with 
gauges and piping 
f) Plate racks 
BENCH 
a) Electric test, elaborate 
b) Electric. test, simple 
c) Work, with vises 
d) Work, portable with vise 
BLACKBOARD 
BLOWTORCHES — 1-at. size 
BOOKCASE 
BRAKE 
a) Adjusting stand 
b) Band-lining machine 
BULLETIN BOARD 
CABINETS 
a) Wood or metal, for bolts and 
supplies 
b) Wood or metal, for filing job 


sheets and correspondence 
CHAIN HOIST—with overhead 

trolley and track 

IRS 


a) Teacher’s 

b) For tables, or with tablet arms 
CRANE — portable 
CRANKSHAFT TRUING TOOL 
CREEPERS 
DESK — teacher’s 
DRILL 

a) Breast 

b) Hand 

c) Electric portable, 14 in. 

d) Electric portable, 4 in 

e) Press, 21 in., with motor and 

chuck 

DYNAMOMETER — electric 
FORGE — with blower and tools 
FURNACES — gas 
GREASE DISPENSERS 
GRINDER 

a) Cylinder with motor 

b) 8 in., with motor 


Automotive Shop—Small Tools 


b) 1 gal., gas, safety 

c) 5 gal., gas, safety 

d) 5 gal., kerosine 

e) Waste 
CHECKS — tool, 1000, blank 
CHISELS 

a) Cape, % in. and %& in. 

b) Cold, % in., % in., % in., 1 in. 

c) Diamond point 
COMBINATION SQUARES — 12 


in. 
COTTER-PIN EXTRACTOR 
DIVIDERS — 6 in. and 10 in. 
DRILL SETS 
a) 1/32 in. to % in., by 64ths 
b) % in. to 1% in., by 32nds 
FILE CARDS 
FILE HANDLES — assorted 
FILES ~ 
a) Flat bastard, 6 in., 8 in., 10 
in., and 12 in. 
b) Half round, 6 in., 8 in., 10 
in., and 12 in. 
c) Mill, 6 in., 8 in., 10 in., and 
12 in. 


d) Round, 6 in., 8 in., 10 in., and 
12 in. 
e) Square, 8 in., 10 in., and 12 in. 
FIRE EXTINGUISHERS — Pyr- 
ene and Acid 
FIRST-AID CABINET AND SUP- 
PLIES 
FLOOR BRUSHES — 18 in. 
FUNNELS —tin, assorted sizes 
GAUGES 
a) Air pressure 
b) Center 
c) Depth 
d) Thread 
e) Thickness 
GLASS CUTTERS 
GOGGLES 
GREASE GUNS — plain and pres- 
sure type 
HAMMERS 
a) Ball peen, 4 oz. 
b) Ball peen, 1%4 Ib. 
c) Ball peen, 2 Ib. 
d) Lead 
e) Riveting 
f) Sledge, No. 12 


c) 12 in., with motor 
HONES — cylinder 
JACKS 
a) Lever, 1%4-ton 
b) Floor, roller 
LATHE 
a) 11 in. by 4 ft., with motor, 
chucks, and attachments 
b) 16 in. by 6 ft., with motor, 
chucks, and attachments 
PRESS 
a) Arbor 
b) 30 ton 
SPRAY PAINTING OUTFIT 


VALVE REFACING MACHINE 


VULCANIZER 
a) Electric steam for tube work 
b) Small, hand 
WELDING OUTFIT — with tanks, 
gauges, and cutting torch 
WHEEL ALIGNMENT 
a) Gauge 
b) Test table 


LADLE 
a) 3-in. bowl 
b) 6-in. bowl 
LAMPS — extension, with reels 
LEAD POT — gas 
MAGNET CHARGER 
METERS — volt and ammeter test 
MICROMETERS 
a) Outside, 0 to 1 in. 
b) Outside, 2 in. to 3 in. 
c) Outside, 3 in. to 4 in. 
d) Inside, 1%4 in. to 6 in. 
MOLDS 
a) Battery nut 
b) Battery post 
c) Battery strap 
d) Burning stick 
e) Lead hammer 
OILSTONE 
PIPE TAPS — % in., % in., 3% in, 
and ¥% in. 
PLIERS 
a) Combination, 6 in. 
b) Flat nose 
c) Roundnose 
(Continued on page 76A) 
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Train students quickly with 
accurate, professional 










No. 
488 
SUPER 

SERVICE SET 
One of many types 
of Snap-on sets. Con- 
tains 151 tools, com- ~~ ea 4 
plete in strong steel case. 





“¢ “4 


4 
- 


HYDRA-PAK BODY JACK—No hose—no motors—no re- 
mote power connections. Power unit is right on tool itself 
where you can regulate pressure as you watch the work. 
10-ton capacity. No over-riding. Handles all kinds of body 
and frame straightening. 





TORQOMETER—Measures tension with absolute accuracy, 
no matter how you hold or pull. Simple to use—set dial at 
tension desired and tighten until dial reads zero. 150 ft. Ibs. 
capacity. Ratchet adaptor, optional. 





SPEED HONE—Enlarges, trues and finishes holes in all 
crees of bushings—in all kinds of metal. Hones both piston 
sses at once. Operates on any %” drill—speed sleeve for 


fast hand feed—no overcutting. .00025” accuracy. Capacity 
11/16 to 144", 








Albany, N. Y., 102 Quail St. 

Atlanta, Ga., 246 Ivy St., N.E. 
Baltimore, Md., 20 E. 21st St. 

Boston, Mass., 116 N. Beacon St. (Brighton District) 
Brooklyn, N. Y., 1649 Bedford Ave. 
Buffalo, N. Y., 628 W. Utica St. 
Chicago, Ill., 2023 Michigan Ave. 
Cincinnati, Ohio, 648 E. McMillan St. 
Cleveland, Ohio, 2912 Euclid Ave. 
Dallas, Texas, 2809-11 Main St. 
Denver, Colo., 232 Broadway 





Detroit, Mich., 93 Piquette Ave. 





More than 3,000 Snap-on 
Tools from which to choose! 


You can get more of the present-day “feel” of real shop 
conditions into your classes by using Snap-on tools and 
demonstrating their applications . . . wherever such pro- 
cedure can fit into your plans. For these tools are depended 
on for maintenance by every leading American airline... 
for production in America’s foremost aircraft plants 
. . . for important operations in vital defense factories. 
In the automotive industry, greatest of them all and now 
changing to “all-out” defense, “Snap-on” has been a name 


for tool leadership for 22 years. 


Catalog showing complete line of more than 3,000 tools, 
and information on any tool subject, is yours for the 


asking. Write... 
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UNIVERSAL STEERING WHEEL PULLER 
—Pulls any steering wheel on any vehicle 
without marring parts. Fast straight-line 
power application. Adapters available for 
unusual types of wheels. 





UNIVERSAL PULLER — Pulls large and 

small gears, sleeves, hubs, pulleys, flanges, 
Pitman arms, grease retainers, bearings, etc. 

Max. large jaw cap. 6%”. Min. small jaw 
Scap. 4”. 





4 














CLUTCH ALIGNER —Aligns any single 
disc clutch. Simple to use . . . locks in 
position in pilot bearing, permitting use of 
both hands for work. Pilot capacity .590” 
to 1.181”. 








PRECISION REAMERS—Complete line of 
all types—expansion reamers both long and 
short blades; solid reamers; aligning reamers 
in both expansion and solid types. 





ELECTRIC DRILL—Only fist-wide (3'%”) 


but full %” drill capacity. Fully balanced 


SNAP-ON TOOLS CORPORATION iin Seog. stticisiction bearings, helical 


8052-B 28th Avenue _ we « 


FACTORY BRANCH OFFICES AT... 


Houston, Texas, 109 Polk Ave. 

Indianapolis, Ind., 848 Ft. Wayne Ave. 

Jacksonville, Fla., 119 W. Ashley St. 

Kansas City, Mo., 2516 Grand Ave. 

Los Angeles, Calif., 1845 S. Flower St. 

Milwaukee, Wis., 2417 W. State St. 

Minneapolis, Minn., 1218 Harmon PI. 

Montreal, Quebec, Can., 751 Jean Talon St. West 
(Park Extension) 

Newark, N. J., 441 Central Ave. 

New Orleans, La., 938 Poydras St. 

New York, N. Y., 1462 Inwood Ave., Bronx 


gears. 18 other Snap-on drills from 3/16” 
. 


Kenosha, Wisconsin oo a" 





Omaha, Nebr., 109 S. 24th St. 
Philadelphia, Pa., 1705 Fairmount Ave. 
Pittsburgh, Pa., 7007 Kelly St. 

Richmond, Va., 1645 West Broad St. 

San Francisco, Calif., 276 Golden Gate Ave. 
Seattle, Wash., 1501 Oline Way 

St. Louis, Mo., 2647 Washington Blvd. 
Syracuse, N. Y., 751 S. Warren St. 

Toledo, Ohio, 1428 Adams St. 

Toronto, Ont., 130 Laird Dr. (Station K, Leaside) 
Vancouver, B. C., 1211 Granville St. 
Winnipeg, Manit., 80 Lombard St. 
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SPECIAL WRENCHES 
FOR SPECIAL WORK 


Extra deep sockets for spark 
plug servicing are just one of 
the hundreds of specially- 
designed wrenches made by 
Williams. In more than half 
a century of fine tool making, 
Williams’ engineers have de- 
veloped many original wrench 
patterns which offer more in 
utility,convenience, safety and 
precision. There is probably a 
special Williams’ type that 
will make your job easier and 
your workmanship better. 








Williams’ line includes both 
Carbon and Alloy steel types 
for practically every kind of 
service. Mill supply and Auto- 
motive jobbers everywhere sell 
them. Trade and Vocational Schools can buy them 
from these suppliers at a liberal discount. 


GET YOUR FREE COPY 


An interesting, informative book that 
every mechanic needs. Data on wrench 
types, tables of sizes, helpful action 
photos. The coupon brings your free 
copy. 


Ss COUP 







THI 


HOW TO SELECT 
AND USE WRENCHES 





J. H. Williams & Co., 
225 Lafayette St., New York City 


Please send *“‘How to Select and Use 
Wrenches.”’ IA 342 
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c) Wheel, hub type 
PUNCHES 

a) Center 

b) Taper pin 

c) Blacksmith 
PUTTY KNIVES 
REAMER — spindle bolt 
REAMER ‘SETS 

a) Piston pin, % in. to 1% in. 

6) Taper pin 

c) Valve seat 
SAWS 


a) Hack, frames, 10 in., adjust- 


able 


b) Hack-saw blades, 18, 20, and 


24 teeth 
c) Hand 
SCALES 


a) Steel, 6 in., graduated 1/64 


and 1/100 in. 


b) Steel, 12 in., graduated 1/32 


in. 
SCRAPERS 

a) Bearing 

b) Carbon 
SCREW DRIVERS 

a) 6 in. and 12 in. 

b) Small combination 
SCREW EXTRACTORS 
SCRIBERS 
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SNIPS —tin, 3 in. straight and 3 
in. curved 
SOLDERING COPPERS—1i, 2 
and 3 lb. with handles 
SPRING SPREADERS 
STAMPS 
a) Figures, 3/16 in. 
b) Letters, 3/16 in. 
TAP-AND-DIE SETS 
a) Machine screw 
b) N.F. % in. to 1 in. 
c) N.C. % in. to 1 in. 
TIRE TOOLS 
TOOL KIT — metal box or canvas 
roll, empty 
TWIST DRILLS — (extra sets) se- 
lected sizes 
VALVE 
a) Grinders (hand) 
b) Spring lifters 
WRENCHES 
a) 8 in., 10 in., 12 in., and 18 in. 
b) Ignition sets 
c) Pipe, 10 in., 14 in., 16 in., and 
18 in. 
d) Rim socket 
e) Socket sets, large assortment 
with case 
f) Spark plug 
g) Speed wrenches 
h) Standard end sets, %4 in. to 
% in., N.C. and NF. : 
j) Valve-tappet wrenches 


Automotive Shop— 
Materials and Supplies 


ACETYLENE GAS—in drums, 


for welding 
ACID 
ALCOHOL 
BABBITT 
BEARING BLUE 
BEARING COMPOUND 
BOLTS 
a) Machine, selected sizes 
b) N.F., selected sizes 
c) Stove, flat or round heads, se- 
lected sizes 
BRAKE JUICE — %-pt. cans 
BRUSHES 
a) Paint 
b) Spark plug 
c) Spoke 
d) Steel 
e) Varnish 
CHAMOIS 
COIL-SPRING ASSORTMENT 
COPPER TUBING 
COTTER PINS — assorted sizes 
CROCUS CLOTH 
DISTILLED WATER 
DRAIN COCKS 
ELECTROLYTE 
EMERY CLOTH—Nos. 2/0, 0, 
4, and 1 
ENAMEL — AUTO PAINTING 
GASKETS 
a) Copper asbestos 
b) Cork and felt 
c) Flange 
GASOLINE 
GREASE — cup, cans 
KEROSINE 
KEYS, WHITNEY — assorted 
LACQUER — colors 
LEAD 
LUBRICANT — transmission 
NAILS AND BRADS 
NUTS 
a) N.F., castellated, square, hex- 
agon, selected sizes and kinds 
b) N.C., square and hexagon, se- 
lected sizes 
c) Machine screw, selected sizes 
d) Wing, selected sizes 


OIL 
a) Cylinder, light, medium, and 
heavy 
b) 600W 
c) Penetrating 
OXYGEN — in 
burning 
PIG LEAD 
PISTON-RING COMPRESSORS 
RADIATOR HOSE 
RIVETS — brake lining, 5/16 in., 
Y in., and 3% in. long. 
SANDPAPER —Nos. 2/0, 0, %, 
and 1 
SCREWS 
a) Flathead or roundhead, iron or 
brass, selected sizes and kinds 
b) Cap and machine, iron, cr 
brass, selected sizes and kinds 
SEALING COMPOUND 
SHELLAC — ¥-pt. cans 
SHIM STOCK 
SOAPSTONE 
SOLDER — bar, wire, or self-flux- 
ing wire 
SOLDERING PASTE 
SPELTER — for brazing 
SPONGES — % bb. 
STARTING CABLE 
TACKS AND STAPLES — uphol- 
stery 
TIRE 
a) Carcass fabric 
b) Cushion stock 
c) Inner-tube repair stock 
d) Patching cement 
e) Patches 
f) Putty 
g) Tread stock 
h) Vulcanizing , 
VALVE-GRINDING COMPOUND 
— coarse and fine 
WASHERS 
a) Lock, assorted sizes 
b) Wrought iron 
WASTE 
WIRE — primary and secondary 


drums for lead 
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(Continued from page 72A) 


This sturdy machine has a heavy wheel-head 
mounting, with the large spindle running in 
sealed precision ball bearings. A slide provides 
quick adjustment of the polishing and patented 
cushion wheels. 

The Vari-Matic feed is motor driven through 
a variable speed drive, allowing various speeds of 
rotation of work as well as feed. A quick release 
lever enables the operator to control the work 
being fed through the machine. 

The work support is adjusted by quick simple 
means for work of varying diameters. 

All parts are carefully guarded and readily 


accessible. 


MACHINE-TOOL CABINETS 
The machinist is offered a handy workbench- 
cabinet which features security and all-round use- 
fulness. Heavy-gauge working surface is ideal 
for small vises and grinders. 





Twelve square feet of enclosed storage area 
are protected by full swinging triple latch doors 
equipped with padlock hasp or built-in flat key 
lock. Center shelf is adjustable on 134-in. centers. 
Finished in durable Lyon green baked enamel. 

Write Lyon Metal Products, Incorporated, 3— 
Clark St., Aurora, IIl., for additional information. 


TRANSPARENT PLASTICS 


Transparent Plastics have a real place in the 
creative field. This material comes at an oppor- 
tune time when priorities seem to be playing 
havoc with other supplies. 

Universal Transparent Plastic looks like glass. 
It is worked like any hardwood. When placed in 
an oven and gradually heated to between 325 
and 400 deg., it may be formed as desired. For 
instance, a round disk, after being softened with 
heat, may be placed between two saucers, pressed 
together, and immersed in water. The resulting 
form looks like a pyrex dish. A strip 114 by 6 in. 
softened with heat may readily be bent around 
an oval form of wood to make a bracelet. This 
may then be decorated with an electric pencil. 
Letter openers also are popular with beginners. 

Subscribers to InpusTRIAL ARTS AND Voca- 


TIONAL EDUCATION may get a small free sample. 


by writing, on school stationery, to the Universal 
Handicrafts Service, Inc., 1267 Sixth Ave., New 
York City. 


ADD NEW MACHINE-TOOL DIVISION 
_The Simmons Machine Tool Corp. of Albany, 
N. Y., known for the past 30 years as one of the 
world’s largest rebuilders of metalworking ma- 
chinery, will build a new 6-in. bar horizontal 
boring and facing machine. In addition, the com- 
pany builds at present a 48-in. and 54-in. heavy- 
duty engine lathe, a No. 2 turret lathe, a No. A-1 
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THE RIGHT K-D TOOL 


Does the job Easier, Faster | 


omg 


HERE’S THE 


Da 


VALVE SPRING COMPRESSOR 


=» FOR GENERAL SHOP USE 


The K-D No. 380 is the ideal Compressor for 
general shop use because it services nearly all motors 
on the road today, both L-head and Valve-in-head. 
It has a throat opening of 10” x 1014”, jaws are ad- 
justable for spring diameters and plunger bar is 
adjustable for spring depths. 


1. Adjust jaws to valve spring diameter by 
turning wing nut. 2. Hold Compressor as 
shown, release ratchet lock and turn hand 
wheel until plunger bar is as high as it will go. 
3. Place Compressor in position on motor 
with operating handle down and raise first 





spring by turning hand wheel. When spring is 
raised ratchet lock will engage and depth ad- 
justment will automatically be set. After 
keepers are out and you are ready to proceed, 
raise the opening handle to remove the Com- 
pressor. 4. For all the rest of the springs after 
the first one, place the Compressor in position 
with the operating handle up. Pushing the 


handle down raises the spring. 





FOR ALIGNING IGNITION POINTS 


The K-D 115 aligns ignition points right in the dis- 
tributor—all kinds, all types. Designed by ignition experts, 
thousands are giving satisfaction. Carefully milled and 
tempered for long service. 





These are only two of more than 60 K-D Tools “The Hustlers for your 
Tool Box” Write for your copy of K-D’s latest catalog just off the press. 
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Sold by Automotive Jobbers everywhere 


FACTORY , 


LANCASTER, 


PA. 








plain milling machine, and a line of standard and 
gap bed lathes of similar sizes. 

Charles A. Simmons, Jr., executive vice-presi- 
dent and general manager, last week announced 
the formation of a new machine-tool division. 
Mr. Simmons will direct the operations of this 


16.8 6 6 6 8 5 SS, 


AW 


Simmons 6-in. Bar Horizontal Boring Machine with standard 
17-ft. bar with widened center section 


division, with B. A. Getz as his assistant in 
charge of sales. 

Mr. Simmons also announced that L. W. Rolfe, 
manager of the New York office, has been trans- 
ferred to Albany where he will assist in the oper- 
ation of the rebuilding division. William C. Wer- 
ley has been transferred from the Philadelphia 
territory to manage the New York office. 


BOOKLET ON GAS APPLIANCES 


Reliable Gas Products Co., Dept. B., 1020-22 
2nd Ave, S.W., Cedar Rapids, Iowa, have just 
issued a new booklet describing the reliable line 
of gas appliances for use in school and industrial 
shops. 

The items described are Bunsen burners; urn 
burners; single, double, and triple ring burners; 
valves and fittings; mixers and valves; straight, 
angle, and automatic hand torches; bench fur- 
naces, melting furnaces, and melting pots. 

This booklet will be mailed on request, when 
addressing the firm and mentioning Dept. B. 


(Continued on next page) 
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NEW TURRET LATHE BULLETIN 


The new South Bend No. 2-H Turret Lathe is 
described in Bulletin No. 67-T, recently an- 


nounced by the manufacturer. 


This 4-page, letter-size bulletin is a condensed 
catalog which may be conveniently filed for 
ready reference. In it the South Bend No. 2-H 
Turret Lathe is fully illustrated and described. 
Complete specifications are given and construc- 


tion features are shown. 


This new lathe is adaptable to either long run 
or small lot production on a wide range of bar, 
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chucking, or fixture jobs. It has a capacity of 
1-% in. through the spindle hole, 16-in. swing 
over the bed and saddle wings, and 1 in. through 


the collet. 


New York City. 


Bulletin 67-T will be mailed on request from 
— Bend Lathe Works, Dept. 1A, South Bend, 
nd. 


stain free. 


DESCRIPTIVE BOOKLET ON PLASTIC RESIN GLUE 

A booklet entitled “Weldwood Plastic Resin 
Waterproof Glue” has just been issued by the 
United States Plywocd Corp., 616 West 46th St., 


March, 1942 


hesive which has the advantage that when mixed 
cold it is at once ready for use. Besides being 
waterproof, it is resistant to deterioration and 


The booklet also contains a brief but interest- 
ing history of plastics. It also cites many ex- 
amples of the practical uses to which this glue 
may be put. 


NEW SKILSAW CATALOG 


Skilsaw, Inc., 5033-43 Elston Ave., Chicago, 
Ill., has just issued their catalog No. 43 in which 


are described the numerous portable tools which 


In it is described this one-part plastic resin ad- 


(Continued on page 82A) 





Electrical-Shop Equipment, Supplies, and Motor 
and Testing Equipment 


These maximum lists may be 
found helpful in checking inven- 
tories or preparing budgets. 

If possible, each shop should have 
access to a projector, so that stills, 
silent movies, or sound movies, may 
be used also in the student’s indus- 
trial arts and vocational education 


courses. 
BENCH GRINDER 
BENCHES — plain or with draw- 
ers, for tools and equipment, or 
with compartments for the stor- 
ing of wiring panels. Preferably 
they should have electrical outlets 
BITS 
a) Auger, % in. to 1 in. by 16ths 
b) Auger, 11/16 in., 18 in. long 
c) Drill, for wood, square shank, 
lg in. to % in. by 16ths 
d) Expansion 
e) Extension, 18 in. 
f) Screw driver, % in. 
BLACKBOARD — permanent or 


ABRASIVE CLOTH — Aluminum 
oxide, 1, 114, and 2 in. wide 
ARMORED CABLE 
a) 2 wire, No. 14, single strip 
b) 3 wire, No. 14, single strip 
c) Box connectors 
ATTACHMENT PLUG 
BAR HANGERS 
BATTERIES — dry cells 
BATTERY ACID — 1.300 
BATTERY SEALING 
POUND 
BOX CLEATS 
BRADS — % in., No. 19, and 1% 
in., No. 16 
BRAKE LINING—¥Y% by 2 in. 
BRUSHES — carbon, for motors 
and generators 
BURGLAR CONTACTS 
a) Open circuit 
b) Closed circuit 
BUSHINGS 
a) Loom, No. 1 and No. 2 
b) “Jiffy” loom No. 2 
BUZZERS 
CLEATS —unglazed porcelain, 2 
wire 
CLIPS — test, with insulators, Uni- 
versal, Nos. 22, 23, 24, and 25 
COMMUTATOR CEMENT 
CONDUIT 
a) Bushings, /% in., % in., and 1 
in 


COM- 


b) Box connectors, for flexible 

c) Couplings, for flexible 

d) Lock nuts, % in., % in., and 
1 in. 


portable 
BLOWTORCHES — 1-qt. size 
BOOKCASE 
BRACES — ratchet 


swing 
BULLETIN BOARD 
CABINETS — wood or metal for 

filing class records, instruction 

sheets, drawings, etc. 
CHAIRS —teacher’s and 


arm 
COMPASS SAW 
COIL 
a) Spreader 
b) Taper 
c) Winder 
DESK —teacher’s, with 
compartments 
DRILL 
a) Breast 
b) Concrete, % in., % in., % in., 
1 in. 
c) Hand 
d) Portable, electric 


type, §8-in. 


tablet 


drawer 


e) Twist, 1/32 in. to % in. by 
32nds 
DRILL PRESS 

a) Bench, hand, or power driven 

b) Heavy, power driven 
FILES 
FIRST-AID CABINET AND SUP- 

PLIES 
HACK SAW 

a) Blades, 10 in., 24 tooth 

b) Frames, adjustable 
HAMMERS 

a) Claw, 12 oz. 

b) Machinist’s, ball peen 
HICKEY — ¥% in. and % in. 
LATHE 

a) Engine, 10-in. or 12-in. swing, 

6 ft. or 8 ft. long 

b) Speed 
PLIERS 

a) Gas, 6% in. and 8 in. 

b) Side cutting, 6 in. 

PUNCH —for metal molding 
PUNCHES — assorted 


Electrical Shop—Supplies 


e) Rigid, % in., % in., and 1 in. 

CONDULET 

a) Fillings, %4 in., LL, LR, and 
LB 


b) Covers, % in., blank 
DOOR OPENERS — mortised 
FISH PAPER —.0125 in. thick 
FIXTURES — brass chain, suspen- 


sion 
FIXTURE STUDS 
FUSES 
a) Plug type, renewable, 125 volt, 
15 amp. 
b) Cartridge type, renewable, 125 
volt, 30 amp. 
c) Renewals for plug fuses 
d) Renewals for cartridge fuses 
GROUND CLAMPS — % in. to 1 
in., assorted 
HICKEY GRIPS— ¥% in. and % 


in. 
LAMPS 

a) Carbon, 220 volt, 60 watt 

b) Mazda, selected as wattages 

and voltages 

c) Guards for brass sockets 
LEATHER NAIL HEADS 
LUGS — 25 and 50 amp. 
LUMBER —2 by 4 in. by 14 ft., 

No. 1, white pine dressed, 4 sides 
MOLDING 


a) Metal 
b) Metal, fittings—crosses, T’s, 
internal elbows, junction 


boxes, switch bases, keyless 
receptacles, snap switches 
NAILS — roofing 


NUTS — iron, 4-36, 6-32, 8-32, 10- 
24, 12-24, 10-32, 14-20 
OUTLET BOXES—4 in. square, 
with one round blank cover, and 
one cover with bushed opening © 
PIPE STRAPS—galvanized, 3 
in., % in., % in., and 1 in. 
PUSH BUTTONS 
a) Return call, 3 point 
b) Single 
RECEPTACLES 
a) Flush, duplex 
b) Porcelain cleat, 660 watt, 259 
volt 
c) Concealed 
d) Covers 
RECTIFIERS — Tungar, for charg- 
ing from 1 to 12, 6- and 12-volt 
batteries 
RELAYS — Dixie 
RESISTANCE BOARDS — for 
testing : 
RESISTANCE UNITS — 125-ohm 
RHEOSTATS 
a) Compression, 275 watt 
b) Field, for shunt and com- 
pound motors 
ROSETTES — wood 
ROTARY CONVERTER — 5-kw. 
ae, 3 phase a.c., 110 volt 
ie, 


SCREWS 
a) Anchors, 8/32, 10/24, 12/24, 
14/20 
b) Machine, roundhead, 4-36 by 
% in., 6-32 by % in., 6-32 by 
¥% in., 8-32 by % in., 8-32 


REAMERS 
a) Pipe burring, % in. to 1 in. 
b) Pipe burring, % in. to 2 in. 
RULES 
a) 48 in. zigzag 
b) 72 in. zigzag 
SCREW DRIVERS —3 in., 5 in, 
and 8 in. 
SHEARS — for cutting metal mold- 
ing 
SOLDER DIPPERS 
SOLDERING COPPERS 
a) Assorted 
b) Electric 
c) Handles 
STOCKS AND DIES—for pipe 
threads, %4 in. to 1 in. 
VISES 
a) Machinist’s, 4 in. 
b) Pipe 
WRENCHES 
a) Adjustable, 6 in. and 8 in. 
b) Pipe, 10 in., 12 in., and 14 in. 
c) Socket, combination 


by % in., 8-32 by 1 in, 10- 
32 by % in., 10-24 by % in, 
10-24 by 3% in., 10-32 by % 
in., 12-24 by 1 in. 

c) Machine, brass, roundhead, 4- 
36 by % in., 6-32 by % in, 
6-32 by % in., 8-32 by % 


in. 
d) Wood, flathead bright, No. 5 
by 34 in., No. 8 by % in, 
No. 8 by % in., No. 8 by 1! 
in., No. 7 by 1% in., No. 8 by 
1% in., No. 7 by 2 in. 
e) Wood, roundhead blued, No. 7 
by 1 in., No. 8 by 1% in,, No. 
10 by 1% in., No. 7 by 2 m. 
SLEEVING — No. 1, white; No. 1, 
blue; and No. 1, red 
SOCKETS 
a) Brushed, brass pull chain, key- 
less, key 
b) Porcelain, keyless, with caps 
c) Porcelain, key, with caps 
SOCKET CAPS — % in. and % in. 
bushed 
SOLDER WIRE — 50/50, size No. 
10 


SOLDERING PASTE — 2-02. cans, 
noncorrosive 

SOLDERING SALTS — 1-0z. cans, 
noncorrosive 

SPEED COUNTERS — 0-9999 

SPLIT KNOBS — porcelain 


SPRING BALANCES — 0-30 Ib. 
(Continued on page 80A) 
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VALUABLE EDUCATIONAL AIDS 


Electrical Laboratory Apparatus and 
Educational Service 


General Electric engineers will gladly recommend apparatus to 
meet your special conditions if you will give them such details as: 
type of course, number of students, laboratory or shop space avail- 
able, money at hand for equipment, etc. Further than this, liberal 
discounts from the regular commercial prices of Company products 
are allowed to educational institutions. For quotations on apparatus 
and. further information con- 

cerning G-E educational serv- 

ice, consult the Educational 

Specialist at the nearest office 

of the Company, or write di- 

rect to the Educational Sales 

Section, General Electric 

-. oe Schenectady, 


Usually, the General Elec- 

tric Company recommends 

standard apparatus for 

laboratory instruction. It 

is recognized, however, 

that because of its size, 

cost, and the power re- 

quired for operation, 

much commercial ap- 

paratus cannot be 

used in the labora- 

tories of engineering 

schools and colleges. For 

this reason, the General Electric 

Company has given especial attention to 

the selection for educational use of such standard 

apparatus as is of suitable size and which will illustrate funda- 

mental principles of design and construction as well as acceptable 
commercial practice. 


Where standard apparatus is not suitable, the General Electric 
Company has not hesitated to design special apparatus for the 
electrical laboratory and shop. 


Thus the student is given an opportunity, while becoming familiar 
with the underlying principles of electrical engineering, to become 
acquainted with actual construction details. Bulletin GEA-1185, 
which has been recently revised, illustrates and describes G-E 
apparatus particularly adapted for laboratory use. 


Electrical Laboratory and Shop Equipment 


When deciding on the equipment for an electrical shop or labora- 
tory, Bulletin GEB-62 will be particularly useful. In this booklet 
will be found, listed in three different groups, equipment to meet 
a wide range of requirements. For the elementary courses, a few 
of the more important types of machines are recommended, 
together with control apparatus, measuring instruments, and cer- 
tain machine tools which should be in every electrical shop. For 
more advanced work, or as funds become available, equipment 
from other groups may be added to provide well-balanced labora- 
tory equipment which will permit a wide range of experiments. 


In addition to listing the equipment, this booklet discusses briefly 
the several items, explaining why they have been selected and the 
use to which they may be put in the laboratory. 


Illustrated Lecture Service 


Descriptive manuscripts, accompanied by suitable slide films, are 
available for general use, free of charge. The slides are arranged 
in accordance with their location in the manuscript. A few lectures 
are available on glass lantern slides only, but the majority are 
available on 35-mm standard film. 


These lectures are particularly valuable to schools and colleges, 
technical societies, chambers of commerce, and boards of trade. 
While the lectures in a few instances cover the subject in a purely 
technical manner, most of them are so prepared as to be interesting 
to the general public, and in these the subjects are treated in a 
more popular way. 


All text and slide films are furnished’ without charge. The text 
and slide films may be retained by the user, but all glass slides 
must be returned with transportation prepaid. 


Photo News Service 


For many years, General Electric has furnished some 5000 schools 
and colleges in this country and abroad with semimonthly news 
posters which tell briefly, authoritatively, and interestingly the 
story of the accomplishments of electricity—— the most recent 
developments in the research laboratories of the Company — ex- 
periments with man-made lightning — electric ships, spectacular 
lighting, precision instruments, short-wave radio, X ray. These 
posters have come to be almost standard equipment for many 
general-science teachers. They are published on the Ist and 15th 
of every month from October 1 through June 15. The service is 
free. Teachers only should apply for it, and should give their 
school address. 


Motion-picture Films 


An extensive motion-picture service is maintained by the General 
Electric Company for the purpose of disseminating throughout 
the United States reliable information concerning important de- 
velopments in the electrical field. 


The service provides motion-picture films by means of which the 
details of manufacture and the use of electric products are pre- 
sented in a highly instructive manner. 


Silent pictures are furnished either in 35-mm, safety or nitrate 
stock, and 16-mm safety stock. 


All sound pictures are available in 16-mm sound on film, safety 
base. Many are also available in 35-mm size. Films are lent free 
of charge with transportation charges paid by user. 


These films are listed and described in General Electric’s motion- 
picture catalog, GES-402, copies of which may be had upon appli- 
cation to the nearest G-E sales office. Requests for the use of 
motion-picture films should be addressed as directed in that pub- 
lication and will receive the attention of a specialist. 


Educational Construction Projects 
The General Electric Company, in carrying out its educational 
program, has sponsored the preparation and publication of several 


construction projects for technical and vocatienal schools. These 
projects are exceptionally valuable for the school shop since they 


Stator core assembly 


Rotor core 


assembi 
Capacites (Unfinished) 


oe 


Starting a 
switch mechanism 


A typical motor kit, exclusive of castings 


Connection 
Sieeves 


are not merely assembly projects, but involve a certain amount of 
mechanical dexterity with such tools as the lathe, drill press, tap 
and die, etc. The G-E projects have the following standard ratings 
and are completely described in the G-E bulletins indicated: 





(1) %4-hp, single-phase, 60-cycle, 110-volt capacit — 
GEA-3514. 


(2) %-hp, single-phase, 60-cycle, 115/230-volt capacitor-motor, 
GEA-3526 


(3) %-hp, 3-phase, 60-cycle, 220-volt motor, GEA-3542. 

(4) 250-watt, 125-volt, compound-wound d-c generator, GEA-2289. 

(5) 1%-kva, 220-55/110-volt, 60-cycle air-cooled transformer, 
GET-569. 
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ABOVE: The electrical laboratory of the McKeesport Vocational School, McKeesport, Pa., 
fully equipped with Standard Test and Distribution Pan 


79 LOGAN ST., SPRINGFIELD, MASS. 
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.. Industry is calling for more and more 
trained technicians—and our schools are 
answering with faster, more efficient in- 
struction. Standard Test and Distribution 
Panels are helping facilitate thorough elec- 
trical training. Standard equipment pro- 
vides quick, convenient arrangements for 
securing current of variable voltages and 
types, distributed to working benches or 
tables. Ideal for all types of electrical prob- 
lems, from elementary to advanced work. 
Let our experienced field engineers explain 
in detail. Write 


Electrical Training Goes ALL-OUT por Victory! 


STANDARD Yedt¢ and 
Distribution Panels 
Step-Up 
Efficiency 


Instruction 





THE STANDARD ELECTRIC TIME COMPANY 


BRANCH OFFICES IN PRINCIPAL CITIES 
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STARTING BOXES 
a) For compound motors, various 
makes 
b) For shunt wound, 1 h.p., 110- 
volt motors. Overload release 
c) For shunt wound, 1 h.p., 110- 
volt motors. No voltage re- 
lease 
d) Starting devices of various 
makes and principles, for 1 
h.p., 3-phase, 220-volt a.c. 
motors 
STORAGE BATTERIES — 6 volt 
SWITCH 
a) Battery, 4 point 
b) Bases, porcelain, for 10-amp. 
switches 


Boxes, 234 in. deep 
d) Entrance, safety, 2 pole, 30 
amp., with 2-branch lighting 
circuits 

Entrance, safety, 3 pole, 30 
amp., 250 volt 

f) Flush, push button, S.P., D-P., 


~ 


e 


3 way, 4 way 

g) Surface, S1, S3, and S4 

h) Knife, type A, DPS.T., 
DPD.T., SPS... and 
SP.D.T. 


j) Surface, snap, electrolier 
k) Surface, snap, S.P.D.P., 3 way, 
4 way 
SWITCHBOARD — as required 
TACKS — double-pointed No. 10 
TAPE 
a) Friction, %4-lb. rolls 





b) Rubber, %-Ib. rolls 
TELEGRAPH SETS — including 
sounders, keys, and relays 
TELEPHONES 
a) Complete bridging, independ- 
ent phones 
b) Couch vestibule telephones 
c) Receivers, transmitters, induc- 
tion coils, condensers, and 
bridging switch hooks 
TRANSFORMERS 
a) Bell ringing, 6, 8, 14 volt 
b) Single phase, 110-220 volt, 
S.K.V.A. 
TUBES — porcelain, 5/16 by 3 in., 
5/16 by 5 in., and 5/16 by 
10 in. 
TUBING — flexible nonmetallic, %4 
in. and % in. 


WASHERS 
a) Iron, % in. and % in. 
b) Brass, 4% in. and % in. 
WIRE 
a) Annunciator No. 18 or No. 20 
b) Fixture, No. 18, single yellow, 
with marker 
c) Rubber covered, solid copper, 
No. 10, black 
d) No. 10, white 
e) No. 14, black 
f) No. 14, white 
g) Rubber covered, No. 16, brew- 
ery cord 
h) No. 18, lamp cord, green and 
yellow 
j) S.C.C. copper magnet, enamel- 
ed, sizes Nos. 16 to 26 inclu- 
sive 


Electrical Shop—Motor and Testing Equipment 


ANNUNCIATORS 
a) Automatic needle drop 
b) Gravity drop 
c) Manual needle drop 
ARMATURES — burnt out, for re- 
pairing 
BATTERY CHARGER — commer- 
cial 
CIRCUIT BREAKERS 
a) Air, single pole, overload, 25 
amp., 550 volt 
b) Air, single pole, underload, 15 
amp., 550 volt 
CONTROLLERS 
a) For multiple-speed motor 


b) For 1 hp., 110-volt series 
motors 
GENERATORS 
a) Motor-generator set, 10 hp., 


to supply 110-volt d.c. for 


testing purposes, battery 
charging, etc. 

b) Generator, 6-volt d.c. coupled 
to an ac. motor for 6-volt 
circuit testing 

c) Auto generators of different 
makes 


GRAVITY CELLS 
MAGNETS — testing, 10,000 ohm 


METERS 
a) Ammeter, standard, 60 amp., 
b) } ln standard, 60 amp., 
c) } student, 60 amp., 
d) pienie, student, 60 amp., 
e) Votimete, standard, 0-10 volt, 
e 





f) Voltmeter, standard, 110-220 


volt, d.c—a.c. 


g) Voltmeter, standard, 125 volt, . 


ax. 

h) Voltmeter, standard, 125 volt, 
d.c. 

j) Voltmeter, 
d.c. 

k) Voltmeter, 
a2. 

1) Wattmeter, standard, 110-220 
volt, 30-60 amp., d.c—a.c. 

m) Wattmeter, student, 110-220 
volt, 30 amp., a.c.—¢.c. 

n) Watt-hour meter, 125 volt, 5 
amp., a.c., single phase, var- 
ious makes 

MOTORS 

a) Auto starter, different makes 

b) Burnt out, fractional h.p., 110 
volt, 60 cycle, for repairing 


student, 110 volt, 


student, 110 volt, 





c) Compound, 1 hp., 110 volt, 
d 


ie. 

d) Multiple speed, 1 h.p., 3 phase, 
220 volt 

e) Series, 1 h.p., 110 volt, d.c. 

f) Shunt, 1 h.p., 110 volt, d.c. 

g) Split phase and repulsive, a.c., 
110 volt, single phase, assorted 

h) Split phase induction motors, 
fractional h.p., 110 volt, 60 
cycle, different makes 

j) 3 phase, 1 hp., a.c., 220 volt, 
various makes 

k) 3 phase, 2 h.p., 220 volt, ac. 
various makes 

1) Universal, fractional h.p., 110 
volt, different makes 

m) Universal, variable speed, /2 


h.p. 
PLATFORM SCALE—100_ bb. 
capacity 
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The widespread use of WESTON instruments in voca- 
tional education has become a fixed principle...primarily 
because these are the measurement standards so widely 
used throughout industry. Thus the student becomes 
thoroughly familiar with the instruments he will use 
throughout his industrial career. They are preferred, too, 
because they inspire students to be more exacting in their 
work, and because they represent a truly sound invest- 


ment...combining ruggedness, dependability and long life. 

Following is a condensed listing of the WESTON instru- 
ments available . .. also are illustrated a few of the 
models most widely used in educational work. Complete 
information on any WESTON instrument is available and 
will gladly be sent on request. Write to ... Weston Elec- 
trical Instrument Corporation, 595 Frelinghuysen Ave- 
nue, Newark, New Jersey. 


PORTABLE INDICATING INSTRUMENTS 
Ammeters, Voltmeters, Wattmeters, Galvanometers, 
Microammeters, Ohmmeters, Microfarad Meters 
PANEL MOUNTING INSTRUMENTS 
Ammeters, Voltmeters, Wattmeters, Galvanometers, 
Microammeters, Ohmmeters, Microfarad Meters 
RELAYS 
Sensitive and Power Uses — Current and Voltage Types 
INSTRUMENT TRANSFORMERS 
Portable and Switchboard — Potential and Current 
AIRCRAFT INSTRUMENTS 
Tachometers, Temperature Indicators, Radio Compass 
Indicators, Ammeters, Voltmeters, etc. 

ELECTRIC TACHOMETERS 
A.C. and D.C. Types — Remote Indicating 
LABORATORY STANDARDS 
Voltmeters, Ammeters, Wattmeters 
SPECIALIZED TESTING EQUIPMENT 
Power Analyzer, Photoelectric Potentiometer, 
Battery Testing Instruments 
SERVICE EQUIPMENT 
Tubecheckers, Analyzers, Oscillators, 
Ohmmeters, Vacuum Tube Voltmeters 
PHOTOELECTRIC CELLS 
“Photronic” Cells — Dry Disc Type 
PHOTOELECTRIC CONTROL DEVICES 


“*Photronic” Cell Controls, Illumination Controls, 
Smoke Alarn:s, Industrial Controls 


LIGHT MEASURING DEVICES 
Illumination Meter, Foot Candle Meters, 
Sight Meter, Exposure Meters 
TEMPERATURE INDICATING INSTRUMENTS 
ELECTRICAL TYPE — Remote Indicating 
BIMETALLIC DIAL TYPE — Laboratory, Industrial 


‘Medel 43000 
Portable, Precision A. C. and 


ot a 
A.C. Gamp Ammeter 
Current readings toast 


0. C. instroments INSTRUMENT ACCESSORIES AND PARTS 


Universally used in schools 
and industry wherever rugged, 
portable instruments are re- 
quired for genera] testing. 
Hand cali 


Shunts, Cables, Resistors, Switches, Binding Posts, 
Leads, Multipliers, Adapters, Radio Plugs, etc. 


STANDARD CELLS 





brated, mirror scales ic — i trad 
with knif ad ye *Photronic — A registered 


Electrical Instrument Corporation. 


DME 


k ig the ph lectric cells 


and photoelectric devices manufactured exclusively by the Weston 


STON 


WStTIUNmEIIS 


Model 785 
Industrial Circuit Tester 

Provides 27 ranges... all the _ 
Tanges necessary for voltage, 
current and resistance meas- 
urements in signal, control and able in 
electronic circuits, or wherever ‘4 

else high sensitivity is a factor. 


Small A.C. and D.C. instruments 


Small, inex] 
— a ae ; bee renee eee output 
moderate accuracy is sufficient. Avail- ‘w 


ammeters. 
single, double and triple ranges. 


Model 772 
Super-Sensitive Radio Set Tester 
Sensitivity of 20,000 ohms per — 
volt. Adequate voltage, cur- 


"Model 489 and 528 
ce. dew aa. 


Voltmeters, Ammeters, Milli- 
A.C. models available in 


tay tube equi 
'y equipment, 
nications circuits, etc. ; 
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WOODWORKING 


GENERAL SHOP WOODWORKING, Second Edi- 
tion. Presents instruction that is as readily 
adapted to the UNIT shop as to the GENERAL 
shop. Revised and enlarged, with new illus- 
strations, new units on Common Woods and 
Upholstery, and practical projects. Single copy, 
list—80c. Fryklund and LaBerge. 


DRAFTING 


GENERAL DRAFTING, Ist year course. Pre- 
sents how to perform drafting fundamentals. 
Short units on electrical, radio, architectural, 
sheet metal and other special fields of drafting. 
Single copy, list—$1, Cloth—$1.32. Frykl 
and Kepler. 

DRAWING APTITUDE TEST, with manual of 
directions and answer key, 7th to 10th grade 
mechanical drawing classes. 60 min. Mitchell. 
SIGN AND POSTER TEXTBOOK. Directions for 
sign and posterwork. Layouts, colors, mate- 
rials, exercises, alphabets. Cloth $1 


BLUEPRINT READING 


BLUEPRINT READING, CHECKING AND TEST- 
ING. New blueprint reading procedure that 
actual blueprint reproductions. In- 





presents 
structions, Blueprints in 2 parts so the in- 
structi and questi will not be destroyed 


bi hi * 


with the Majority of 
the plates present machine drawings. Single 
copy, Part I—81.20, Single copy Part IIi— 
80c. Steinike. 





DEFENSE COURSES 
Sent On WRITE 




















Approval DEPT. 12 
PLASTICS 
P. the fund 1 operations, some related infor- 
mation, and many i ing an ble projects in 
plastic. A brief hnical 1 ti given for some 


of the common types of plastic. Layouts and step-by- 


step procedure for each project. Single copy, list-——$1.20. 


ELECTRICITY 


GENERAL a SERCEROCEES. A text embodying the 
. drawings and il- 
_ wiring ‘oun circuit layouts, 
radio applications, 
ordinary rules of ie and twenty-four “boy interest” 
electrical projects. Single copy, list—80c. Dragoo and 
Dragoo. 

PROJECTS IN ELECTRICITY. Ill prin- 
ciples of electricity. Related information with layouts 
and instructions. Single copy, list—§$1. Collings. 


LEATHERCRAFT 


Presenting in 4 sections (1) Related information (2) 
Operation sheets Projects (4) Designs. Describes 
tools and equipment and tells how and where to buy 
leather. Detailed procedures given for fundamental opera- 
tions. Single copy—72c. Cherry. 





Fd 


lastvaiione. 
f a J 








McKNIGHT & McKNIGHT BLOOMINGTON, ILLINOIS 


METALWORK 


GENERAL SHOP METALWORK. Instructions 
for beginner in four areas of metalwork: Bench, 
Sheet, Art, and Ornamental Metal or Wrought 
Iron Work. Essential information pertaining 
to metals, abrasives, finishes, and project plan- 
ning procedures with many yoestionl projects, 
Metal working quip d Single 
copy, list—60c. Dragoo and Dragoo. 


WELDING 


GAS AND A. C. ARC WELDING AND CUTTING. 
A 1 for begi on weld. 
ing, brazing, cutting and metal decorations, 
with exercises and projects fully illustrated. 
Shop experiences are given to help the student 
select occupations wisely. Single copy, list— 
72c, Cloth—96c. Jennings. 


PRINTING 


A new shop book titled ““GENERAL PRINTING” 
covers all phases of printing: composition, 
proofing, presswork and the like, and has a 

ity of related material on machine type- 
setting, papers, inks, designing and historical 
background on printing. Hundreds of actual 
step-by-step photographs of exceptional clarity. 
Single copy——$1.60. Cleeton & Pitkin. 
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this firm manufactures, and which under present 
conditions will do invaluable service in helping 
the defense industries of America key up pro- 
duction for wartime service. 

The catalog contains full description of their 
saws, varying from 6- to 12-in. blades, and 
groover saws with cutting capacities from 1- to 
2-in. widths. Electric drills of many shapes and 
designs, suitable for %4-in., 5/16-in., 4%-in., %4-in., 
%-in., %-in., and %-in. drills are available. Belt 
sanders are made in 2%-in., 3-in., and 4%4-in. 
widths. Disk sanders in 7- and 9-in. diameters are 
available, as are also 6-, 7-, and 10-in. bench 
grinders. 

Their line of floor sanders, floor edgers, and 
general accessories also are illustrated and 
described. 


MANUAL ON BLOWTORCHES 


Apprentices, trade school students, and others 
will find the new booklet just issued by the 
Clayton and Lambert Manufacturing Co., of 
Detroit, pioneer manufacturers of blowtorches 
and fire pots, not only interesting but quite in- 
structive. The booklet, called “Torch Pointers,” 
is published in handy, pocket size, and is avail- 
able at no charge from the Clayton and Lambert 
Manufacturing Co. 

Text and illustrations describe the component 
arts of the blowtorch, the principles on which it 
operates, and the best methods of filling, starting, 
and stopping. There are sections on trouble 
shooting, how to disassemble and reassemble the 
burner, on hard and soft soldering, brazing, 
sweating, removing paint, and other typical 
torch operations. One section is devoted entirely 
to safety hints. 

NAVY “E” AWARDED TO 
SOUTH BEND LATHE WORKS 
The Navy “E” for excellence has been awarded 


to the South Bend Lathe Works in consideration ° 
of outstanding performance in the production of 












Mr. J. J. O’Brien, Chairman of the 


Board, and Mr. R. E. Frushour, 

President, of the South Bend Lathe 

Works, with the Navy Ordnance 

Flag and “E” Pennant awarded to 
the company 

— Photo by South Bend Tribune 


ordnance material for the United States Navy. 
The Lathe Works has consistently been “ahead of 
schedule” on lathe shipments for the Navy and 
its prime and subcontractors. 

Formal presentation of the award of the “E” 
Pennant and Navy Ordnance Flag, was made at 
the South Bend Lathe factory at South Bend, 
Ind., February 3, 1942. To enable all employees 
to be present without loss of time, the presenta- 








_ was made at noon, during the regular lunch 
our. 

Representing the Navy were Rear Admiral 
Henry V. Butler, Jr., U.S.N., retired, Captain 
Henry P. Burnett, U.S.N., Lieutenant L. F. 
Brozo, U.S.N.R., and Ensign John T. Barnett, 
U.S.N.R. The company was represented by Mr. 
John J. O’Brien, chairman, board of directors, 
and Mr. E. Frushour, president of the 
corporation. 


ATKINS HELPS DEFENSE STAMP SALES 

E. C. Atkins and Co., saw manufacturers of 
Indianapolis, Ind., have just issued a new bulletin 
giving list prices and specifications of their hack- 
saw and metal saw blades. One cover of this 
bulletin carries a reproduction of the large gov- 
ernment poster encouraging the purchase of de- 
fense stamps. Since this bulletin reaches many 
thousands of manufacturers, wholesalers, and 
dealers throughout the country, it is hoped that 
it will lend extensive support to the sale of 
defense stamps. 


AN INSTRUCTION BOOKLET 

A booklet entitled “Machine Shop Engineering” 
is offered with the Monroe Educator, a calculator 
designed for schools for use in shop- -practice 
courses in vocational schools training for defense 
industries. 

Methods of handling mechanically the mathe- 
matics of boring holes in jigs, templates, or dies, 
odd gear ratios and design of long and short ad- 
dendum gears, as well as square root, are all out- 
lined in this booklet which can be secured by 4 
school at no cost by contacting the nearest office 
of the Monroe Calculating Machine Co., Inc., oF 
writing to the Educational Department, Monroe 
Calculating Machine Co., Inc., Orange, N. J. 





“Success in life,” says an old adage, “is 
not in having what you like to do, but ™ 


liking what you have to do.” 
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Presenting... 


A NEW, carefully balanced text for the 


‘secondary school level with emphasis 





on the growing needs of a modern, mechanized civilization 

















MECHANICAL 
DRAWING 


Instruction Units and Problems 
Book I and Book II 


By Edward Berg 





Group Chairman, Industrial Arts Department, Washington High School, 
Milwaukee, Wisconsin 


(Based on the results of a survey and study made by the Milwaukee 
Committee on Mechanical Drawing) 


These two books recognize the vast growth in the importance 
and practicality of a knowledge of mechanical drawing in 
numerous situations in everyday life. 


Book I gives the fundamental principles, 
elements, and practices common to all 
the branches of mechanical drawing, 
stressing the ability to read as well as to 
make working drawings, not only in the 
present-day fields of manufacturing and 


Book II is an introductory study of pat- 
tern drawing, machine drawing, archi- 
tectural drawing, and mechanical draw- 
ing, providing practice in the application 
of the principles learned in Book I. The 
material is planned to cover two to three 
semesters of work, but may be extended 


over a longer period. 
Book I, 64 cents; Book II, 56 cents 


building industries, but also in every- 


day living. 


Featuring: 


Three types of problems, the EXAMPLE A well-organized course, easily followed and 
problem, the REGULAR problem, and the easily taught. 
AUXILIARY problem, provide for individual Division of the course into two books, so that 
difference. the pupil does not have so great an initial outlay 
Emphasizes “learning by doing.” or does not have to purchase the second book 
Conforms with American Standards Associ- if he does not require it. 
ation recommended practice. Complete material Instructions, directions, and problems are 
for solution of problems invites but does not correlated and integrated so the student can 
require outside reference. understand them. 


Write for copies of these books for thirty days’ study 




















THE BRUCE PUBLISHING COMPANY 
703 Montgomery Bldg. Milwaukee, Wis 
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of Tool and Die Makers 


Now widely used in many vocational and trade 
schools throughout the U.S. Meets urgent need 
for a complete, up-to-date text. The shortage of 
tool and die makers must be met fast by men who 
know the “whys” and “hows.” This book gives 
them both and more. It shows how to select tool 
steel; how to make tools; how to avoid trouble; 
how to improve tool performance. Read on the 
right what school heads say about this modern text. 


TOOL STEEL SIMPLIFIED 
By FRANK R. PALMER 
Vice-President of 


The Carpenter Steel Company 
315 pages — 205 illustrations 
$1.00 postpaid in U.S.A. Elsewhere $3.50 


Sold at cost of $1.00 per copy to make it 
economical for student use. Elementary 
enough to meet the urgent need for a 
good text for apprentice training. Prac- 
tical enough to be helpful in “refresher” 
courses. Contains hundreds of practical 
sugestions that can be quickly applied in 
daily work to get improved tool perform- 


ance. Send coupon on right for free 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


Get this timely help for VOCATIONAL TRAINING 








Read What Other School Heads Say-- 


.. + Consider it one of the 
very finest books that our 
local schools of vocational 
and adult education might 
use in training of appren- 
tices in machine trades. 
R. L. Welch 
Supervisor Industrial 
Education 
State of Wisconsin 


...a@ really worthwhile 
book for industrial men. 
. «+ The chapter on “‘trou- 
ble shooting’ is of tre- 
mendous practical value. It 
gives the tool maker short 
cuts for locating trouble. 
Edward H. Bohn 
Instructor in Related 
Science 
Camden County 
Vocational School 
Merchantville, N. J. 


... Valuable textbook for 
apprentices and journey- 
men, and an equally val- 
uable handbook for tool 
designers and others con- 
cerned with the use of 


Director of Training 
The Yale & Towne 
Mfg. Co. 


... have read and re-read 
the book. Became absorbed 
in finding out and learn- 
ing so many things | never 
knew before. Chapter 17 
on quenching is worth the 
price of the book... will 
need 45 copies for class- 
room use. 

F. E. Laverty 
Worcester Boys’ Trade 
School 
Worcester, Mass. 





OVER 


22,000 


COPIES 
IN USE 








NAME. 


The Carpenter Steel Company 
Dept. 14F 
Reading, Pa. 


. — —_—_ _ — —_—_—_ —_— _~ 


Send me free leaflet describing contents of ‘‘Tool Steel 
Simplified.”’ 


TITLE 





SCHOOL 


(Please Print) 





(School Name Must Be Given) 





March, 1942 





descriptive leaflet, or order a book for 


examination. 





STREET. 





CITY. . | 


Cc I enclose $1.00. Send copy of book postpaid. 
($3.50 outside U. S. A.) 
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president, New York Agricultural Teachers Asso- 
ciation, Wolcott, N. Y., spoke on “Development 
of Service Programs for Out-of-School Young 
Men on Farms.” 

This same group held a meeting Saturday 
morning at which George E. Micheal, president, 
New Jersey Agricultural Teachers Association, 
presided. 

Darrell F. Long, teacher of agriculture, Wood- 
crest, Del., in his discussion of “Increased Food 
and Feed Production,” called attention to the 
great need of sound service programs for out-of- 
school farm youths. The war will require the 
production of more food and those remaining on 
the farm must learn to work with more 
efficiency. 

“Farm Machinery Repair and Maintenance” 
was discussed with considerable detail by Paul 
Gilman, teacher of agriculture, Thetford, Vt., 
Harry Schneiber, teacher of agriculture, Belvidere, 
N. Y., and Arthur Townsend, county supervisor 
of agriculture, Bedford County, Pa. 


Industrial Education 


The Industrial Education meeting on Wednes- 
day afternoon was presided over by F. Theodore 
Struck, head, department of industrial education, 
The Pennsylvania State College, State College, 


a. 

The leader of the open forum was Homer J. 
Smith, professor of industrial education, Univer- 
sity of Minnesota, Minneapolis, Minn. The theme 
chosen was “Problems, Procedures, and Trends 
in Industrial-Teacher Training for National 
Defense.” 

The speakers were Lynn A. Emerson, professor 
of industrial education, Cornell University, Ithaca, 
N. Y., Jerry R. Hawke, regional agent, trade 
and industrial education, U. S. Office of Educa- 
tion, Washington, D. C., A. B. Mays, professor 
of industrial education, University. of Illinois, 
Urbana, Ill., J. G. Spofford, assistant for train- 
ing teachers of trades and industries, state de- 
partment of education, Trenton, N. J., M. Nor- 


cross Stratton, assistant director, vocational edu- 
cation, state department of education, Boston, 
Mass., Ciyde H. Wilson, head, department of 
industrial education, Texas A. and M. College, 
College Station, Tex. 

The theme, “Effective Programs of NYA Re- 
lated Training,” was discussed at a Thursday 
morning meeting at which B. H. Van Oot, state 
supervisor of trade and industrial education, 
state board of education, Richmond, Va., presided. 

The speakers on this occasion were: Bernard 
S. Miller, state youth administrator, New Jersey, 
James R. D. Eddy, state director of industrial 
education, Austin, Tex., William A. Williams, 
state supervisor of trade and industrial educa- 
tion, Charleston, W. Va., Leonard J. Maloney, 
director, state employment service, Connecticut, 
Marion W. Smith, state supervisor of defense 
training, Wisconsin, M. D. Mobley, state direc- 
tor of vocational education, Atlanta, Ga., Martha 
G. Creighton, state supervisor of home econom- 
ics, Richmond, Va., and Powell M. Cabot, assis- 
tant director, state employment service, Massa- 
chusetts, and a summary was given by Edward 
H. Lang, associate education supervisor, state 
department of education, New York. 

At the Trade and Industrial Part-Time meet- 
ing on Friday morning, Sidney Owen, state 
director for vocational education, Lincoln, Neb., 
acted as chairman. 

Tames R. D. Eddy, state director of industrial 
education, Austin, Tex., spoke on “Part-Time 
Diversified Occupations.” 

The subject, “Relationship of Part-Time Edu- 
cation to National Defense Training,” was dis- 
cussed by H. A. Tiemann, state director of ve- 
cational education, Denver, Colo. 

R. L. Welch, assistant state director of voca- 
tional education, Madison, Wis., spoke on “Part- 
Time Apprentice Training.” He made the star- 
tling assertion that “Less than a year ago it was 
reported that Germany had 12,000,000 skilled 
mechanics who are as clearly identified as lawyers 
and physicians are in America. Here it is thought 
that perhaps we have about 4,000,000 skilled 


mechanics. Germany has 7,000,000 apprentices. 
We have about 10,000 indentured apprentices. 
Germany is about three fourths the size of 
Texas and has a population of about 60,000,000. 
With our enormous land area, we have 136,- 
000,000 population exclusive of our territories 
and possessions.” 

These figures clearly prove how necessary ap- 
prentice training is in this country. 

Several sessions were devoted to the training 
for public service occupations, defense training 
for the army and navy, and en apprenticeship. 
The question of planning and equipping indus- 
trial-arts and vocational school buildings also 
received attention. 

Sectional meetings on airplane mechanics, 
building construction, cabinetmaking, electricity, 
machine-shop practice, printing, radio, and weld- 
ing, were also held. 

Vocational guidance and vocational rehabilita- 
tion also received attention. 

At the House of Delegates meeting, John J. 
Seidel, state director of vocational education, 
Baltimore, Md., was elected’ president; and Ar- 
thur B. Mays, professor of industrial education, 
University of Illinois, Urbana, Ill., was elected 
for a three-year term as vice-president represent- 
ing the Industrial-Arts Education Section of the 
Association. Vice-presidents re-elected for 4 
three-year term are: Dr. Paul H. Nystrom, pro- 
fessor of marketing, Columbia University, New 
York, N. Y., vice-president for the Business 
Education Section; and Florence Feallgatter, 
Iowa State College, Ames, Iowa, vice-president 
for the Home-Economics Section. For the two 
years remaining in the term of Mr. Seidel the 
association elected as vice-president for the In- 
dustrial Education Section, John A. McCarthy, 
assistant commissioner of education in charge 0! 
vocational education, Trenton, N. J. ; 

Charles W. Sylvester, director of vocational 
Education for the board of education in Balti- 
more, Md., was re-elected treasurer, for the 
15th year. 

(Continued on page 88A) 
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~ PEACE — PROSPERITY - on 


© will } } ' 
And at the present time, during the greatest “push” for national 
defense, causing increased enrollment . . . you will be needing 


more than ever before, filing envelopes, passbook holders, report 
card envelopes, and sundry other envelopes. 

















Many school purchasing agents are placing their orders now 
while they are still able to secure good material. — Have you 
enough to take care of your increased demands? — If not, place 
your orders TODAY. The sooner the better for you. . . . Don’t 
be caught short. 


Send your orders in NOW so that your printing department can 
get your envelope requirements ready for the new semesters. 


We'll be happy to furnish you with any envelope information. 






WESTERN STATES ENVELOPE CoO. 


1616 W. PIERCE STREET MILWAUKEE, WIS. 





For Schools Training © 
DEFENSE WORKERS 


Hundreds of schools are training tens of thou- 
sands of Defense workers to use modern 
methods and equipment. The Foley Automatic 
Saw Filer offers the proven, efficient way to 
sharpen saws, faster and better than can be 
done by hand. It is used by the Army, Navy. 
N. Y. A. Schools, and hundreds of manual train- 
ing departments and industrial plants. Students 
quickly learn to operate the Foley Filer, which 
gives them valuable training in handling an 
automatic machine. If your saws are now being 
filed by hand, investigate the many advantages 


















of the 
™ Foley Rae a 
penter’s and, ac 
AUTO mitre-box and meat 
MATIC saws from 3 to 16 
: points per inch. 
sroshiling @ Bond Saw at the One Machine Files Hand, 
tout Institute, Me ie, Wis. Hy = 
%. nomeonie, Wis. endl anh Giiadine Gee 30-DAY TRIAL OFFER 
gut hwe 2 Foley Saw Filer and are convinced The Foley is used by many schools. 
: at it is the only machine of its kind that will The Foley is the only machine that files and joints all hand, We want you to see for yourself in 
0 excellent work, and that with a little experi- back and mitre box saws from 3 to 16 points per inch, your own shop what a wonderful labor 
mee a saw can easily and quickly be filed better cross-cut circular saws up to 16” diameter (24” optional), sa/ing and efficient machine the Foley 
_ the majority of saws usually are. With the and band saws up to 24’ long. Patented jointing principle Automatic Saw Filer really is. Send 
ley equipment, available, there is no more need automatically evens up large and small teeth, so saws cut for our booklet giving full details on 
of alibis for having saws unfit to work with.” faster, truer, cleaner — stay sharp longer. Foley-filed saws new Model F-16 with many advanced 
H. M. HANSEN, The Stout Institute. have less breakage and last longer. features. 
= : A FEW TYPICAL SCHOOL USERS peewesss ne netoveen Seonoe Se Sieeae she ltie wre - 
¢ Bo: Schools Board of Education, Rochester, N. Y. FOLEY MFG. CO. 18 Main Street N. E., Minneapolis, Minn. 
+S. Army Base Flying School, Chicago (Ill.) Public Schools Please send me booklet and full information on use of the Foley Saw 
us. yoni tna EI Cerrito (Calif.) Jr. High School Filer in manual training departments, without obligation on my part. 
Beloit Vocational School, Beloit, Wis. Phoenix (Ariz.) Public Schools BRUNE scestavvoccinstnioerschgebnean tise csitececueatansadebcosabnanen aed iabdelihaisians dan 
Frank Wiagins Trade School, Los Angeles State Trade School, Danbury, Conn. Address 
Alabama Polytechnical Institute University of Missouri e “Rap? 8+ pea a ego i rm 
Schesl ............. Re Ca OD ST ee RS . 
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OREGON STATE COLLEG! 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


March, 1942 


SUMMER SESSION—JUNE 20 to JULY 95 
SECOND SESSION—sULY 25 to AUGUST 99 





A COOL WESTERN SUMMER SCHOOL WHERE THE MOUNTAINS MEET THE SEA 
Formal study in scenic surroundings, with the Pacific beaches two hours away and with week-end trips to the Cascade Mountains, Crater 


Lake, Oregon Caves, 


Cascade Lava Beds, and the Columbia River Highway. 


GRADUATE AND UNDERGRADUATE work in Industrial Arts and Vocational Education, with a splendid physical 
plant, a resident staff of competently trained men, and guest professors of national prominence. 


Courses include Drafting; Freehand Drawing and 


Electric Welding; Ornamental Iron Work; Brass 


Metal-Craft; Metal Spinning; Leather Craft; Lapidary (cabochon and 
of semi-precious stones); Shop Planning and Organization. 


Design; Elementary and Advanced 

Woodwork; Millwork; Wood Turning; Fiber Furniture Weaving; Recreational Hand- 
craft (embracing the newer materials for shop teachers and directors of “club” 
work); Machine Shop Practice; Machine and Tool Maintenance; Forging; Gas and 
and Alley Foundry Practice; 


eed 


and 





facet 


Special Teaching Methods; History of Manual and Ind 
Shop and Its Problems; Construction and Use of Visual Aids; Educational Cinema- 
tography; Written and Graphic Teaching Aids; Vocational Legislation and A 
tration; Industrial Education and Conditi Empl Employ 
tions; Supervision of Industrial Education; Problems of C 
Guid Counseling Seminars, Special Studies, and Graduate Thesis. Also full 


tel EA 


3 The General 





dminis- 
Rela- 





ee 4 3 V 








programs in Ed 


The student may plan a program which will lead through successive summers to the bachelor’s or master’s degree. Approved 
programs carrying the recommendation of Oregon State College are accepted by all state departments of education for 


Address: Department 
Authorized by State Board of Higher Education 


Oregon 


State 


either a Special or a General Secondary Credential. Special leaflet available upon request. 
of Industrial Education, 


College, Corvallis, Oregon 
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Toledo, Ohio was selected as the 1942 Con- 
vention city. 

Dr. Robert O. Small, Massachusetts State 
Director of Vocational Education, in recognition 
of his services, was presented with a gavel set 
by retiring President Humphreys on behalf of 
the National and the Utah Vocational Associa- 
tion. The head of the gavel is solid copper from 
Utah mines. 

Dr. Small. was also given the annual citation 
award by “The Ship,” an organization of repre- 
sentatives of exhibitors who participate in the 
yearly A. V. A. Convention. 

The following were elected officers of the 
National Association of State Directors of Voca- 
tional Education for the coming year: 

President, C. A. Bell, state director of voca- 
tional education, Springfield, Ill.; vice-president, 
John A. McCarthy, assistant commissioner of 
education, Trenton, N. J.; secretary-treasurer, 
W. W. Trent, state director of vocational educa- 
tion, Charleston, W. Va.; executive committee, 
the three officers and John J. Seidel, Baltimore, 
Md., R. B. Jeppson, Carson City, Nev., and G. 
A. Freeman, Nashville, Tenn. Each is director 
of vocational education for his state. 

At the annual meeting of the National Asso- 
ciation of Industrial Teacher Trainers, the follow- 
ing officers were elected for the year 1942: presi- 
dent, Dr. Lynn A. Emerson, professor of industrial] 
education, Cornell University, Ithaca, N. Y.; 
vice-presidents, Professor Clyde Wilson, head, 
department of industrial teacher training, Uni- 
versity of Tennessee, Knoxville, Tenn., Clarence 
Wetzel, board of education, St. Louis, Mo., and 
Heber Sotzin, head, department of industrial 
education, State Teachers College, San Jose, 
Calif.; secretary-treasurer, Charles Cyrus, Uni- 
versity of Texas, Austin, Tex.; trustee, Miss 
Cleo Murtland, University of Michigan, Ann 
Arbor, Mich. 

4 The Western Arts Association will hold its 
annual convention in Kansas City, Mo., April 
8, 9, 10, and 11, 1942. 


This association, organized in 1893, has ex- 
panded to include the territory of 24 states be- 
tween the Allegheny and the Rocky Mountains. 
This will be the first meeting of the group to be 
held west of the Mississippi River. 

Outstanding speakers and unusual entertain- 
ment features will make this convention one to 
be long remembered. 

Faber Birren, color engineer and member of 
the faculty of Pratt Institute of Fine and Applied 
Art, Brooklyn, N. Y.; Allen Eaton of the Russell 
Sage Foundation, New York; Gladys Miller of 
the Madamoiselle magazine staff; Ralph Pearson, 
director of Design Workshop, Nyack, N. Y.; 
and Worth Ryder, muralist, University of Cali- 
fornia, headline the speakers’ list. 

Several innovations in the convention program 
this year will include a visual aids demonstra- 
tion at each sectional meeting, and an invitation 
to Art Clubs, Chamber of Commerce members, 
and other organizations to attend free the gen- 
eral sessions. 

Any questions concerning the convention should 
be addressed to Joseph K. Boltz, secretary- 
treasurer, at Franklin, Mich. 

4 A constitution for the Southeastern Minne- 
sota Industrial Arts Association was adopted at 
a dinner meeting of the organization on Novem- 
ber 26, 1941, at Hotel Martin, Rochester, Minn. 

Committee reports were presented and requests 
for project suggestions were made. The group 
will affiliate with the Minnesota Vocational Asso- 
ciation and the American Vocational Association, 
and will hold a spring meeting in Winona, it was 
announced 

Officers are L. W. Gerecke, Winona, president; 
R. H. Nordby, Rochester, vice-chairman; and 
Arthur Paliver, St. Charles, secretary-treasurer. 
Committee chairmen are Arthur Olson, Lanes- 
boro, membership; Harry Jackson, Winona, pro- 
gram; E. C. Morgenson, Rochester, publicity; 
and Thomas Richards, Winona, publications. 

— Einer Morgenson 

4 The New Jersey Vocational and Arts Associa- 

tion will hold its convention at Asbury Park, 


N. J., on March 19, 20, and 21. The Berkeley- 
Cartaret Hotel will be the convention head- 
quarters. The secretary of the association is J. J. 
Berilla, 549 Corliss Ave., Phillipsburg, N. J. 

4 The West Virginia Industrial-Arts Conference 
will be held at West Virginia Institute of Tech- 
nology, Montgomery, W. Va., on Saturday, April 
18, 1942.— Fred W. Eberle 

4 Officers of the Iowa Industrial Arts Associa- 
tion are already busy making plans for the 1942 
Convention which is generally held in the Savery 
Hotel, Des Moines, Iowa. Officers elected for the 
present year are: Leland Benz, of Ames, presi- 
dent; James H. Brolliar, of Fairfield, vice-presi- 
dent; and Clarence A. Bootman, of Des Moines, 
secretary-treasurer. Trustees are H. G. Palmer, 
of Cedar Falls; Edwin J. Reinel, Council Bluffs; 
Joe E. Cuffel, of Cherokee; and E. H. Christian- 
sen, Cedar Rapids. 

Members of the association were very much 
pleased with the fine convention program which 
they enjoyed in November. Dr. T. A. Hippaka, 
of Iowa State College, Ames, Iowa, addressed 
the Fellowship Dinner on the subject, “The In- 
dustrial-Arts Curriculum for Iowa.” Later he 
distributed a handbook in industrial arts for 
Iowa which was completed under his direction 
last year. 

Other educators appearing on the program 
were Superintendent Jordan L. Larson, of Du- 
buque, Iowa, who spoke on the subject, “Indus- 
trial Arts in the Large High School.” Superin- 
tendent G. E. Holmes of Story City, Iowa, spoke 
on the subject “Industrial Arts in the Small High 
School.” 

The association elected Dr. T. A. Hippaka per- 
manent chairman of the State Industrial Arts 
Committee. 

One of the features of the convention was the 
adoption of a new revised constitution for the 
association. 

Many members of the association reported fine 
progress in the upgrading of industrial education 


(Continued on page 92A) 
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Geared to Defense Jobs! 


HEAVY-DUTY 
PLANER 


Students and old timers are 
enthusiastic about this won- 
derful Parks Planer. 


It handles large pieces 
12”x4”) as well as small 


(6”x1/16”). 
Completely safe. Rugged. 
Low first cost. 
Low operating cost. 








Write for further information! 
+ 


Send for catalog of individual and com- 
bination machines, priced as low as $50. 


Good Woodworking Machines 
Since 1887 


THE PARKS WOODWORKING 
MACHINE CO. 


Dept. A-3. 1522 Knowlton St., Cin., O. 


HEAVY-DUTY PLANER 


Heavy well-ribbed cast-iron frame. Table 
one-piece, heavy ribbed casting. Feed 
rolls machined from solid bar steel. 
Heavy-duty ball-bearings with alemite 
fittings. Cutter head turned and ma- 
chined from heavy bar steel. Special cast- | 
iron base. Sturdy, accurate, economical. | 


| 
| 
| 

















WARTIME SERVICE 


Training Classes 


Use LEWIS 


Metal and Wood - working 
Castings . . . Blueprints 


Hundreds of voca- 
tional schools are 
speeding up their 
defense training 
with tried and prov- 
en Lewis projects. 
All perfectly de- 
signed, shop-tested 
castings and profes- 
sional blueprints. 






Never a 
Complaint on 
Quality, Design 
or Price! 


uile your OWH 


4 i fine Tee A. 4 


SEND FOR YOUR NEW 
1942 CATALOGUE NOW 


Standardize on Lewis’ 22 Timely Projects 


Lewis offers castings, material and blueprints. Most 
Projects carried in stock for immediate delivery. Gov- 


we Ge, Sal Salon ane aoe, 
nly exclusive sup) jer. 
FREE, New 1942 Cats’ log. at pages, illustrated. ‘ 


LEWIS MACHINE TOOL CO. 
P.O. Box 116, Station A, Dept. X-1 5, Los Angeles, Calif. 


ee 




















SCHOOL SHOP ANNUAL 


9IA 


Up-To-The Minute 


1 £ole}>)) fo) 3.41, [cm cole) &. 
HARDWARE and SUPPLIES 









Yaa” Vibes 


for School Shops 


Our large and comprehensive line of 
well known hand woodworking tools as 
well as cabinet hardware and supplies 
offers you a source where you will get 
these products at wholesale prices. 





For many years Lussky, White & 
Coolidge, Inc. have made a special effort 
to render real service to the school 
shops of the nation. Thousands of 
schools have taken advantage of this 
special service and buy their entire re- 
quirements from one source. Send for 
our Catalog K which lists our complete 
and comprehensive line. No obligation. 


Lussky, White & Coolidge, Inc. 


65-71 W. Lake St. Dpet. C-3 Chicago, lMinots 


GOLD-MINEs 32 
for Industrial Teachers Toda ol 


Here is the help you MUST one or 
handle the Instruction “Speed 
Today an industrial teaching job is more exact- 
ing than ever before—and there are going to be 
even bigger classes, shorter courses! But now you 
can simplify your work, make instruction easier, 
turn out better graduates with MoToR’s 1942 Fac- 
tory Shop Manual, JUST PUBLISHED. Gives step- 
by-step instructions for EVERY repair job on 
EVERY American car since 1935—including all 
1942's! Like 150 factory books in ONE—complete 
collection of all Manufacturer’s Official Shop Pro- 
cedure Manuals! 
200,000 Facts at Your Fingertips! 

603 big pages, size 8'44x11”, tell exactly what to do. 
More than 900 Photos, 450 Charts, Tables, show 
how to do any automotive job! Today no Indus- 
trial Teacher can afford to do without this time- 
saving, work-saving volume—the standard guide 
that mechanics and shop-foremen everywhere use 
to crack their toughest problems, teach their own 











600 PAGES 





This PARTIAL Table of Contents 
nm Only Hint at the Many 
Thousands of Repair Shop 

Methods Taught! 

Tune-Up, Chokes Engine Cicarance 


Carburetors, Pumps Main & Rod Bearing - And hi 
pprentices. n you may examine this great 
oo oy ell. GOLD-MINE of Shop Methods NOW on this 


Clutches, _— 


Universa No-Risk Guarantee! 


Capacity Charts, 
Ete. 


Rear = Steering 

Shock Absorbers Engine S E N D N oO M Oo N E Y 

Wheels, Ete. Electric System 

Tune-Up Chart Free Feet, Examine FREE for 10 Days 

Torque Wrene verdrive Simply fill out coupon below. Pay nothing—either 

A. Aaeed ay eny Ete. now or when postman brings volume for 10 DAYS 

Compression Fenders FREE EXAMINATION. Unless you agree with 
Pressure Doors, Windows other instructors that this is a vocational text 


worth far more than its small cost—return it with- 
in 10 days and pay nothing. But if you decide to 
keep it, pay only $4.00 less special school discount. 
Rush coupon NOW to: MoToR, School Dept. 
1A242, 572 Madison Ave., New York, N. Y. 


Published by MoToR, the Leading 
Automotive Business Magazine, 


572 Madison Ave., New York, N.Y. 4 














MoToR, SCHOOL DEPT. 1A242, 572 Madison Ave., New York, N. Y. 

Rush me MoToR’s 1942 FACTORY SHOP MANUAL. I will examine it for 10 days FREE. I 
will either return book to you without further obligation—or else pay you only $4.00 less school 
discount against your invoi-e. 


NAME 

ScHOOL Title 

ADDRESS . . i — 
| Crry STATE a 











INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





TOOL OF 1001 USES 


eomrad aX plata 





ries to grind, drill, 

— rout, cut, 

carve, sand, saw, 

sharpen, engrave. 

Plugs in any socket. Wt. 12 oz. 

mt 000 r.p.m. $18.50 postpaid with 
7 Accessories. 


EVERY VOCATIONAL SCHOOL 
NEEDS THIS ULTRA DE LUXE SET 


Strong, metal carrying 
case contains a DeLuxe 
model Handee and 45 of 
the most popular and 
most practical accessor- 
ies. It’s a good idea to be- 
gin with this set and 
then add accessories as 
needed. 

Postpaid, $25.00. 















ORDER on 10-DAYS MONEY-BACK TRIAL 
FREE — 64-page Catalog describes all’Handee Products 
and their wide application in crafts and industry all over 

the world. 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe Street Dept.lA Chicago, Illinois 

















SEND FOR 


Craftsmanual 


and GLUE 


Just send 25c (stamps or coin) for introductoryijumbo 
package of Monite Glue (Aircraft grade) depend- 
able for all inside and outside projects, and receive 
free a copy of our 16-page Craftsmanual complete 
with working plans. 





Monite Waierproof Glue Co. 
205 Monite Building 


Minneapolis, Minnesota 








MELTOMATIC 
PASTE SOLDER 


SIMPLE 
STRONG 








FAST 
ECONOMICAL 











Make your soldering jobs easy. This new, fest method of 
soldering produces @ fine job. You brush Meltomatic 
the articles to be soldered, apply heat and the job is 
plete. Ec since very little waste is necessary 


no special equipment needed. 
ate i no 
WAYNE CHEMICAL “PRODUCTS co. 
9650 Copeland Ave., Dept. |, Detroit,, Mich. 


LD 
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in their various communities. Shops have been 
remodeled, additional equipment has been pur- 
chased, and new courses added. 

4 The program committee of the Michigan In- 
dustrial Education Society is proceeding with the 
thought in mind that every member of the so- 
ciety who will attend the convention which is 
to be held at the Book-Cadillac Hotel in Detroit 
on April 9, 10, and 11, will have opportunities to 
receive instruction and inspiration from national 
leaders at the time when all industrial education 
is being called upon for such service to the na- 
tion as it never before has experienced. 

The convention theme — “Industrial Educa- 
tion — Meeting the Needs of the American Way 
of Life” —is the challenge this year. The future 
demands a trained personnel to meet the prob- 
lems of today and of. the future. 

The annual banquet and dinner will be held 
Friday evening, and on Saturday morning dem- 
onstration and discussion groups will have their 
meeting. 

4 The January meeting of the School Crafts 
Club was held at the Hotel Imperial, Broadway 
and 32nd St., New York City on Saturday the 
24th of January. 

A lively discussion on a timely topic, “Indus- 
trial Arts Education for National Defense,” ably 
led by Perry L. Schneider, was the high light of 
the evening. 

After four decades of useful and faithful serv- 
ice in the cause of industrial arts, the School 
Crafts Club takes just pride in announcing its 
40th anniversary celebration to be held some- 
time in May. Our May meetings are always long 
remembered, and the Committee on Arrange- 
ments are now making plans deserving of this 
occasion; therefore, former members from far 
and near are requested to write the secretary, 
Mr. Ralph Carter, 115 Plane St., Newark, N. J. 

Our next meeting will be held on February 
28th at the Hotel Imperial, dinner at 6:30 pm., 
business meeting at 8 p.m. 

— John M. Matheson 

4 The annual meeting of the Massachusetts 
Industrial Education Society was held Saturday, 
January 10, at the Hotel Lenox, Boston, Mass. 
One hundred fifty members attended, and Presi- 
dent Arthur Robinson of Arlington, presided. 
Short talks were given by John W. Wood, head- 
master, Rindge Technical High School, Cam- 
bridge, and M. Norcross Stratton, division of 
vocational education, Commonwealth of Massa- 
chusetts. The main address, “The Training for 
and the Future of Industrial Arts,” was de- 
livered by Dr. Charles M. Herlihy, president of 
Fitchburg State Teachers College. 

He pointed out that industrial-arts teacher 
training in the present crisis has been officially 
recognized by the army and navy, state and 
local draft boards, federal civil service, and the 
aviation services. 

He also suggested that every senior high school 
industrial-arts shop should be offering short- 
term courses for junior and senior boys and girls 
in the fields of mechanical drawing and blueprint 
reading, and the fundamentals of machine lathe 
and drill-press work, and that continued efforts 
be made by all workers in industrial arts to de- 
fine a defensible philosophy of this work in the 
scheme of general education. 

He emphasized the Fitchburg philosophy of 
teacher training in industrial arts which demands 
that every shop teacher be a college trained 
member of the teaching profession, who is well 
equipped with basal skills in unit shop and gen- 
eral shop programs. 

Invited guests were M. Norcoss Stratton, divi- 
sion of vocational education, Massachusetts; 
Fordyce T. Reynolds, president of Massachusetts 
School Superintendents’ Association; Phillip J. 
Spang, president of Massachusetts Vocational 
Association; Joseph F. Keating, superintendent 
of schools, Arlington, Mass.; Mayo M. Magoon, 
president of High School Principals’ Association ; 
A. Henry Ottoson, president of Junior High 
School Principals’ Association. 

The next meeting will be a conference on in- 
dustrial arts and will be held at the Fitchburg 
State Teachers College in March. 
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HANDICRAFTS 
ORDER NOW: 


















Leathercraft | We can still take care of 
Metalcraft your requirements for most 
Wrought Iron | items INCLUDING METALS 
Art Materials | Many of the materials and tools 
in our New York and Los An- 
Clays geles warehouses cannot be re- 
Archery placed when our present stocks 
Basketry are gone. 
Beadcraft 
Block Printing PLACE YOUR ORDERS NOW! 
2 Also inquire about the new 
Plastics craft items — inexpensive kits 
Felt Craft and tooling leathers. A folder 
Spon of all new projects will be 
=a available March Ist. 
Deco Wood If you do not have a copy of 
our 80-page illustrated cata- 
Jewelry logue, send 10c in stamps or 
Etc. coin and we will rush it to you. 





AMERICAN HANDICRAFTS CO. 


Quality Craft Supplies 
193 Williams Si. 2124 So. Main St. 
New York, N.Y. Los Angeles, Calif. 


T 51 ABRASIVE DISC 
- CEMENT 

T-31 will solve your sanding problems. It is a 
the harder the work, the 












tighter it sticks. 

T-31 may be used on sanding discs, drums or 
blocks. It is ready for use—it requires no heating 
or mixing It quickly to a permanently 
tacky 

T-31 saves abrasive paper. It permits rapid 
changing from one grit to another and back again 
without destroying the paper. 

T-31 can be obtained from your dealer in several 
convenient sizes or direct from us in a handy, brush- 
in-cap, half-pint can at $ .60 postpaid. Box V67 
FANWOOD SPECIALTIES CO. Plainfield, N. J. 











The A-B-C's of Giue Heating 
fom separate insert of long-life, wear-resistant 
copper. 


B — Heating elements wound on 
side and bottom to give uniform 
heating top to bottom—no chance 
for cold spots. 

C— An inner lining of asbestos 
Insulation seals heat within, edds 
safety. 


D—An automatic precise thermo- 
stat that limits glue Vesting to PrOr, 
er 145° for maximum“: 

Glue can't burn. 

Sta-Warm Electric Glue Pots = 


modem, safe 3 
all modem factories and schools. Write for details. 


STA-WARM ELECTRIC CO.,Ravenna, Ohio 
Represented by Oliver Mach. Co. 

















A complete line of onetime. 
Everything in {S2tencdeus, ste, Cusran- 
LEATHER eerie. 


Write today for free 84-pas¢ 
Catalog No. 1A! 
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A PRECISIO 
‘Chomi-Sealed” 


REG. U. S. PATENT OFFICE 


TURQUGISE 


SCIENTIFIC ACCURACY 
OF GRADING 


In this basically better drawing pencil, 
entire range of 17 grades is spaced 
scientific accuracy entirely by adjustiy 
proportions of graphite and clay in 1 
ent lead formulas. We use wax fo 
ness only and never to change the of 
a lead by varying the hardness ax. 
The result is 17 inherently a Frades, 
each as true as a plumb line a Chemi- 
Sealed” construction k em true 
indefinitely. 


STRONGE§ Ss 


The “Chemi-Sealed’, 
years in the MI 
locks the wood 
cil with a resi 
splitting shez 
















§, tested for four 
bffice pencil, first 
he core of the pen- 
der into a rigid, non- 


e lead (U. S. Pat. No. 


























1,854,905). ere is deposited on the 
waxed lez mpervious coating which 
permits Pct bond of lead to wood 
(U.S. B 892,508). 






yet: 


To your other precision instru 


In “Che al TURQUOISE, lead 
and wamteparably united, com- 
binegether strength against. point 
bre¢ © m sharpening and in use. 


JTHNESS PERMANENTLY 
SEALED IN 


ake them supremely smooth, 
RQUOISE leads are impregnated 
ith a blend of waxes until every 
microscopic particle has a film of 
lubricant to glide on. In this pencil 
alone, none of the wax can seep into 
the wood — it is sealed in for perma- 
nent smoothness by the coating de- 
posited on the lead in the “Chemi- 
Sealed” process. 


WHAT “CHEMI-SEALED”’ 
TURQUOISE MEANS TO YOU 


Precision grading is an aid to perfect 
drawings. “Chemi-Sealed” construc- 
tion ends the annoyance, waste and 
loss of time from broken points. Sealed- 
in smoothness speeds your work. For 
personal proof of TURQUOISE qual- 
ity, write fora free sample in any grade 
you desire, giving your supplier’s name 
and address, and mentioning this 


publication. 
ae 
* 
Chomi- 


‘you can now add 


JING PENCIL 








The broken white line indi- 
cates the impervious coating 
which insures a perfect union 
of lead to wood. 





Heat the point of a TURQUOISE 
pencil. The shiny film which 


exudes is proof of the waxes 
which are sealed in the lead. 


Sealed’ 


REG. U. S. PATENT OFFICE 





TURQUDISE 


EAGLE PENCIL COMPANY, 703 EAST 13th ST., NEW YORK CITY 
EAGLE PENCIL COMPANY OF CANADA, LTD., TORONTO 
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LeBLOND SUPER REGALS SPEED Derense PRODUCTION 


Wherever training days are lengthened and courses 


shortened, there you'll find LeBlond Super Regals— 


helping to fill the ever increasing demand for skilled 


machinists. They give the apprentice his lathe low-downs 
quickly, intensively, accurately and without excessively 


fatiguing young bodies. In the factory Super Regals also 


contribute their share of fast, accurate defense production i 


the arsenal of America. 


THE R. K. LeBLOND MACHINE TOOL C0 


Cincinnati, Ohio 
LARGEST MANUFACTURER OF A COMPLETE LINE OF LATHE 





